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BACKGROUND ART

10 The compactification of the powder detergent starting from 1987 has been
popularized globe-wide within a short period of time, because the
compactification has brought about great merits such as dramatic improvements
in convenience of the users together with measuring method with spoons, and
improvement of transportation efficiency and reduction of volume of space

15 occupied in distributions and homes.

The technique for compactifying the powder detergent has been
intensively studied in the recent years, but the main object of the problem of the
technique is “how to compactify powder detergent.” In other words, the studies
on improving the powder properties in compact detergents are remarked on

20 solving problems such as caking property caused by compactification and
suitability upon production, which are solutions for negative problems.
Therefore, almost no attempts have been made for improving users’ feel or
convenience of the consumers by remarkably improving the powder properties of
the granular detergent composition, which is a proposal of positive value.

25 For instance, in conventional powder detergents, in the scooping



the detergent is packed in the scooping portion of the spoon, the carton
undesirably noves when this operation is carried out single-handedly, so
that there arise problens that the detergent is not easily scooped, ?@ﬁfl%3
that the 5 detergent is undesirably spilled fromthe carton. In addi

I n the novenent for spoon neasurenent aft®er scooping, it has been

difficult to level the detergent to a neasurenent scale owng to the fact
“that the cascading of the detergent particles fromthe spoon is
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| NVENTION 25 In a gg densrty granul ar detergent conposition, in order to
conveni ent | yigaee @Gfg@t@éﬁi‘%}e%ﬂtdd@ﬂb’ Hperdawmviar raftes 4dng the spron

hi gh- densi t){ ranul ar det er.gent osition using a spoon-shaped nmeasuri ng
devi c& and ggﬁtpt()yq ﬁgt@lﬁ@t)dptaﬁgti é]pel €. Moreover, it has been difficult to carry out

an accurate measurement, because the packing structure of the detergent particles
in the scooping portion of the spoon changes by repeatedly carrying out scooping
movements in order to level the detergent to a given measurement scale.
Further, when the detergent is supplied into a washing machine, those
15 detergents in which the cascading of the detergent particles is discontinuous are
highly likely to be supplied as a lumpy mass. As a result, when a detergent is
supplied before pouring water, and further washing is carried out at a low liquor
ratio with gentle agitation, there arise problems such that the detergent is
aggregated when pouring water at which point no mechanical power is applied,
20 and further that the detergent aggregate does not sufficiently distribute owing to
a gentle agitation force, so that there is likely to cause inconvenience that

water-insoluble inorganic compounds remain on clothes.

DISCLOSURE OF INVENTION

25 In a high-density granular detergent composition, in order to conveniently



detergent conposition into a washing machine, it is desired that the
granul ar detergent conposition is easily scoopable, and that the granul ar
detergent 5 conposition can be easily leveled to a desired neasuremqqﬁcg@a
scale (hereinafter referred to as "easy feasuring”). In addition, in oraer
to reduce the troubles that the water-insoluble inorganic conpounds remain
on clothes, it is desired that the granular detergent conposition is
easily evenly distributed when the detergent is supplied to a washing
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Therefore, the present invention provides a high-density granular

detergent composition having easy measurability and distributivity suitable for
use with spoon measurement, and having high users’ feel of the consumers, and
a process for preparing the granular detergent composition, in which the powder
15 properties of the granular detergent composition are remarkably improved, so
that the remnants of the granular detergent composition on clothes after washing
are remarkably reduced because the granular detergent composition is less likely
to be supplied as a lumpy mass, and that the users can easily carry out
measurement operation of a detergent using a measuring device such as spoon.
20
For the purpose of obtaining a granular detergent composition having all
of easy scooping, easy measuring and easy distributing, the present inventors
have examined easy scooping with a spoon, and easy measuring and easy
distributing for 100 or more samples in which the powder properties of the

25 granular detergent composition such as a time period for flowability, a bulk



changed. As a result, it has been elucidated that it would be quite
difficult to 5 achieve the problem solving of the present invention Eﬁ]
sinply optim zing the conventionally used index for flowability, SB Gl
time period (flowtinme) required for flomng a given anount of the

granul ar detergent conposition from a hopper used in a neasurenent of bul k
density according to JIS K 3362. This is because these flowability indexes
sinply express powder properties within a 10 given tinme period froma start

of flowto an end of flow of powder, and.cannot . express changes_ of .
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previ ously %gt ai ned various detergent sanples, they have anal yzed in detail
15 the nove¥BAR&EdhT users from measurenment to supply of the detergent, such
as "scooping," "nmeasuring," and "distributing." As a result, they have
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adapting to the actual situation, including an_inserting pressure (P) as
an i ndex foRchieyedbe prablemsolviagsdhe gresantanyeniyon hy staplyooptbniziag 4ke i ndex
for easy nmeasuring, and a 20 variance of powder dropping rate (V) as an
i ndex for expreswtionpllyaspddndes fasdlowepilityrisuekrsadime peged (flawytimay e
exam ned the rel ationship between the variance of powder dropping rate
(V), which irequired fadlowmg egiyesssnaigt o4 4he gitagularisigtargent campositien fraper t y
of insoluble remants of the granul ar detergent conposition, and found
condi ti ons @H@PPeanstER areaReregems odbubndatsitytascoring th 1S Ketdfeht Thisfis 25
the granul ar detergent conposition by adjusting the variance of powder
droppi ng 0 YecmEsei0o® Bowa léltylK)dEtX@Salfgl'?fwmwwsqmvaierlmepertisﬂlwsidduemt ly, in
order to obtain conditions for having both easy scoopi ng

10 given time period from a start of flow to an end of flow of powder, and cannot

express changes of complicated flowability behaviors of the granular detergent
composition which vary with time within a second time period, and the like.
Therefore, while the present inventors have proceeded with data analysis
for previously obtained various detergent samples, they have analyzed in detail
15 the movements of users from measurement to supply of the detergent, such as

3 i

“scooping,” “measuring,” and “distributing.” As a result, they have newly
achieved introduction of powder property indexes more closely adapting to the
actual situation, including an inserting pressure (P) as an index for expressing
easy scooping, a A dropping ratio (D) as an index for easy measuring, and a

20 variance of powder dropping rate (V) as an index for expressing easy distributing.

Therefore, first, they have examined the relationship between the variance
of bowder dropping rate (V), which is an index for expressing easy distributing,
and the property of insoluble remnants of the granular detergent composition,

and found conditions that can reduce the generation of the insoluble remnants of

25 the granular detergent composition by adjusting the variance of powder dropping



and easy neasuring, in addition to the above easy distributing, the studies
have been continued by varying operating factors drawn on two axes{of) %@ﬁ
inserting 5 pressure (P) as an index for expressing easy scooping and i
“dropping ratio (D) as that for easy neasuring. As a result, it has been
found that it is inportant that both théeé inserting pressure (P) and the A
dropping ratio (D) are small, and when both factors have the relationship
within a specified range (index K), a realistic solving neans for the

above probl S (gﬁqpl%egl @Vbﬁ%%rlés% As a result, the present inventors have
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the p%t icle si Z?Asdzll ?E;[Slili H;[c present inventors have found that a granular detergent
composition having easy measurability and distributivity suitable for spoon
measurement, the granular detergent composition having convenience not
conventionally found and smooth powdery texture not so far found, which can
also express its commercial value as “capable of scooping single-handedly

15 without spilling, with a single-step measurement, and with reduced insoluble

remnants.”

In addition, they studied on a process for preparation for the granular
detergent composition having easy measurability and distributivity suitable for
20 spoon measurement. As a result, it has been elucidated that in the preparation of
the granular detergent composition, the control of each of the operation factors of
the present invention, the variance of powder dropping rate (V), the inserting
pressure (P), and the A dropping ratio (D), can be achieved by carrying out the
adjustment operations for the powder properties comprising the particle size

25 adjustment, the particle shape adjustment and the adjustment of intergranular



(Rosin-Ranm er's distribution index), the fine powler ratio having a
particle 5 size of 125 mor |ess, the degree of spherocity, the tensile
strength of the powder |layer to preferable operation ranges mhichn 0
mnimally nmeet the requirenent, and further by especially adjustin3[¥&J ér
nore selected fromthe above-nentioned itens, they have found that a
granul ar detergent conposition having easy neasurability and
distributivity suitable for desired spoon 10 neasurenent is extrenely

easi |y obtai . e present invention has been perfected thereby.
Speci ficall fgﬁgﬂ‘e’gggﬁégght I nvention relates to: [1] a granul ar detergent
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shape adj ustnent and an a 'iﬂst mac?t of inter gl‘,al’[l)lllé r cohesive forces such

that det er gdR¥Ingasasydngsurability an distributivity sSuitable for desired spoon
10 measurement is extremely easily obtained, and the present invention has been
perfected thereby.

Specifically, the present invention relates to:

[1]  a granular detergent composition having easy measurability and
distributivity suitable for spoon measurement, a bulk density thereof being

15 500 g/L or more, comprising a surfactant, a water-insoluble inorganic compound
and a water-soluble salt, wherein the granular detergent composition has a
variance of powder dropping rate V of 1.0 or less, an inserting pressure P of
80 gf/cm or less, a A dropping ratio D of 14% or less, and an index K of from 30
to 230, the index K being represented by the equation (1):

20 K=Pxexp(0.135 x D) (1)

wherein P stands for an inserting pressure (gf/cm), and D stands for a A dropping
ratio (%); and
[2]  aprocess for preparing a granular detergent composition having easy

25 measurability and distributivity suitable for spoon measurement, a bulk density



5 constituting the granul ar detergent conposition have a variance of powder
dropping rate V of 1.0 or less, an inserting pressure P of 80 gf/cm or

| ess, a A dropping ratio D of 14%or less, and an index K of from30 to
230, the index K being represented by the equation (1) as defined (&QEE €8]
[1] above. 10 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic

vi ew show ng a neasurenent device for flowability properties of the
powder. In the figure, 2 is a holding nenber, 2a is a cascading portion, 3
Is powder, 7. is ? wei ght asurenent device, and 20 is a receiver. 15
Figure 2(1) thereq bewermild IO GRITHRILSiTHe2 SEERE2BY 2V EHing polfder by
gradual ly tilting. the holding, nenber qf a asyremnment device for .
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view of the holding nenber. Figure 3 is a graph show ng an exanpl e of
measur ement CRByIRG@ut 2panicly sigp aAnstEenty a ramylagshaps adiimenbord annodel

di agram showi ng the vari ance of powder dropping rate V. (4-1), (4-2), and
(4-3) each saﬁm@smanta‘émtwm@lw@hﬁamefﬁws@ﬂchglwﬂ@teramimrhglesme Vis 0,
0.5 and 2.0, respectively. Figure 5 is a schematic view showi ng a

nmeasur &nent cgestitubingdhe goanidar detergsnbpanppsitionthavee vesiades of pawdehows a
side view of the device (left diagram; and 0 9 DEC 2903 8 a planar view of
t he devi ce @roppingdateg¥arf)l.0 pplesssaminsetimgepicssure pigibgli/om er less,ate in

whi ch the spoon-shaped neasuring device 22 is rotated about a shaft 26.

(3) shows a stmppimg ratteeDsgfolotie sindgrsdamd as indeaxgKddframe 39203, thointeadK90
fromthat of stage (2). 5 Figure 6 is an enlarged view of the spoon-shaped
measuri ng dégingrepresented by the equation (1) as defined in item [1] above.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic view showing a measurement device for
flowability properties of the powder. In the figure, 2 is a holding member, 2a is
a cascading portion, 3 is powder, 7 is a weight measurement device, and 20 is a
receiver.

15 Figure 2(1) is a schematic view showing the state of dropping powder by
gradually tilting the holding member of a measurement device for flowability
properties of the powder; and Figure 2(2) is a perspective view of the holding
member.

Figure 3 is a graph showing an example of measurement for the

20 A dropping ratio D.

Figure 4 each shows a model diagram showing the variance of powder
dropping rate V. (4-1), (4-2), and (4-3) each shows a case where the variance of
powder dropping rate V is 0, 0.5 and 2.0, respectively.

~ Figure 5 is a schematic view showing a measurement device for powder

25 properties of the powder. (1) shows a side view of the device (left diagram); and



Figure 7 is a plot of the A dropping ratio and the inserting pressure for
each adjusted preparation exanple, and mapping its relationship with the
ranges defined in the present invention. Figure 8 is a plot of tB&[Jf 2003
dropping ratio and the inserting pressuregfor 31 10 kinds of marketed
products of the granul ar detergent conmpositions sold in Japan or

el sewhere. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The detergent particles
as referred to in the present invention are a particle 15 conprising a
surfact ant, 1 ' - salt.
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10 kinds of marketed products of the granular detergent compositions sold in Japan

or elsewhere.

BEST MODE FOR CARRYING OUT THE INVENTION

The detergent particles as referred to in the present invention are a particle

15 comprising a surfactant, a water-insoluble inorganic compound and a water-
soluble salt. In addition, the granular detergent composition means a
composition comprising the detergent particles, and further comprising
separately added detergent components other than the detergent particles (for
instance, builder granules, fluorescent dyes, enzymes, perfumes, defoaming

20 agents, bleaching agents, bleaching activators, and the like). Also, the detergent
article means an article in which a container (for instance, carton and the like) is
equipped with a spoon-shaped measuring device, wherein a granular detergent
composition is sealed in the container. In addition, in the present invention the
“water-insoluble inorganic compound” refers to an inorganic compound of

25 which solubility is less than 0.5 g based on 100 g of water at 25°C, and the



preferably from15 to 50% by wei ght, still nore preferably from20 to 45%
by weight, of the granul ar detergent conposition, fromthe viewoints of
obtaining 10 the detergency and the desired powder properties of tm@DEfzwg
granul ar detergent conposition. The surfg@ctant conprises an anion
surfactant and/or a nonionic surfactant, and it nmay al so conprise a
cationic surfactant and an anphoteric surfactant as occasi on demands. The
ani oni ¢ surfactants include al kyl benzenesul fonates, al kyl or al kenyl 15

ether sul f atqgtedddiible@altd rkRayio %bxfngb@ﬁd oﬁw%ta{ scnﬁblﬂftg of ikl Of at ty
acid salts or esters thereof, alkyl Or alkenyl ether carboxyfates, salts

of fatty acised ghltyh m§@t%t2§°caﬁfartg6&chtat%el REis 304 108 factant has

a content of pre from to 50% nore preferably from5 to
30% by wei ght, of the granular detergent conposition, fromthe viewpoint
of the detergency 20 The nonionic surfactants include pol yoxyal kyl ene

al kyl etherg, h MANMAR! é gt & RNV Bleb&ltSny xyal kyl ene fatty
e- poly f1 ene aIE

acid esters, polyoxyet XYpropy ers,

pol yo ?/al kyl f)ﬂe ﬁ( ? FHH nes gl ycerol fatty acid esters hi gher fatty acid
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wei ghfg of tReqgk ?é%'ﬁc? anf8he WG ﬁm&sﬁrtobgﬂtes of P E&%u\fdred@?g Igré'tlt of the
composition. The surfactant comprises an anionic surfactant and/or a nonionic
surfactant, and it may also comprise a cationic surfactant and an amphoteric
surfactant as occasion demands.
The anionic surfactants include alkylbenzenesulfonates, alkyl or alkenyl
15 ether sulfates, alkyl or alkeny! sulfates, a-olefinsulfonates, a-stllfofatty acid salts
or esters thereof, alkyl or alkenyl ether carboxylates, salts of fatty acids, alkyl
phosphates, and the like. The anionic surfactant has a content of preferably from
1 to 50% by weight, more preferably from 5 to 30% by weight, of the granular
detergent composition, from the viewpoint of the detergency.
20 The nonionic surfactants include polyoxyalkylene alkyl ethers,
polyoxyalkylene alkylphenyl ethers, polyoxyalkylene fatty acid esters,
polyoxyethylene-polyoxypropylene alkyl ethers, polyoxyalkylene alkylamines,
glycerol fatty acid esters, higher fatty acid alkanolamides, alkylglycosides,
alkylglucosamides, alkylamine oxides, pluronic type nonionic surfactants, and

25 the like. From the viewpoint of the detergency, the polyoxyalkylene alkyl ethers
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detergency. The cationic surfactants include al kyl trinmethyl anmonium

salts, and the 10 anphoteric surfactants include carbobetain-type and

sul f obet ai n-type anphoteric surfactants. (2) Water-Insol uble | norgfgn[ir]]@
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Condi a) , Wn{gg{] are also preferable fromthe viewoints of the netal ion

capturing a errgvlca/nd t he econom ¢ advantages. Here, it is preferable that

the value for theyol Lsabsor Bind AR hdihde gfky’f‘ir‘i%@&yﬁﬁh{(}n?um salts, and the
10 amphoteric surfactants include carbobetain-type and sulfobetain-type amphoteric

surfactants.

(2)  Water-Insoluble Inorganic Compound
In order to serve as a water-softening agent and an aid for making
15 preparation (oil-absorbing agent and surface coating agent), in the granular
detergent composition of the present invention, the water-insoluble inorganic
compound is contained in an amount of preferably from 3 to 60% by weight,
more preferably from 5 to 50% by weight, still more preferably from 10 to 45%
by weight, particularly preferably from 15 to 40% by weight, most preferably
20 from 15 to 37% by weight, especially preferably from 20 to 35% by weight, in
the composition.
The water-insoluble inorganic compound includes, for instance,
crystalline aluminosilicates, amorphous aluminosilicates, silicon dioxides,
hydrated silicate compounds, clay compounds such as perlite and bentonite, and

25 the like. From the viewpoints of having the deterging ability and not promoting



measured by a nethod according to JIS K 5101 is 40 nl/100 g or nore.

Besi des 10 the above, preferable crystalline alum nosilicates include
P-type (exanples include trade nanes: "Doucil A24" and "ZSE064", a3t 2003
manuf actured by Crosfield B.V.; oil --absolrlbi ng ability: 60 to 150 ni/100
g); X-type (exanples include trade nanme: "Wessalith XD'; manufactured by
Degussa-AG oil -absorbing ability: 80 to 100 nm./100 g), and hybrid zeolite
described in 15 WD 98/ 42622. As the anorphous alum nosilicates, fromthe
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10 the above, preferable crystalline aluminosilicates include P-type (examples
include trade names: “Doucil A24” and “ZSE064”, each manufactured by
Crostield B.V.; oil-absorbing ability: 60 to 150 mL/100 g); X-type (examples
include trade name: “Wessalith XD”; manufactured by Degussa-AG:;
oil-absorbing ability: 80 to 100 mL/100 g), and hybrid zeolite described in
15 WO 98/42622.
As the amorphous aluminosilicates, from the viewpoint of maintaining
high dissolubility even after stored for a long period of time (without undergoing
property changes), its Si0,/Al,0; (molar ratio) is preferably 4.0 or less, more
preferably 3.3 or less. The amorphous aluminosilicates include those having
20 properties described on Japanese Patent Laid-Open No. Hei 5-5100, column 4,
line 34 to column 6, line 16 (especially, the oil-absorbing carriers described on
column 4, lines 43 to 49); and Japanese Patent Laid-Open No. Hei 6-179899,
column 12, line 12 to column 13, line 17 and column 17, line 34 to column 19,
line 17. Among them, those with 0 to 0.7 mL/g of pores having a pore size, as

25 determined by a mercury porosimeter (manufactured by SHIMADZU



I nvention. 10 The water-soluble salt includes, for instance, inorganic
salts such as carbonates, hydrogencarbonates, sulfates, and sulfites; and
organic acid salts such as citrates and et hyl enedi am netetraacetate, and
the like. (4) Oher Ingredients 15 In thg,granul ar detergent conpo$itiEorilf
the present invention, fromthe viewpoints of the nmetal ion capturing
ability and the dispersion ability of the solid particle stains, it is
preferable to formul ate cati on-exchange-type pol yners having carboxyl ate
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acid having a nolecul ar weight of from800 to 1000000, preferably from

5000 to 200000, as described in Japanese Patent Laid-Open No. Sho

54-52196. F t Vi oj nt the detergency, the cation-exchange-type
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10 The water-soluble salt includes, for instance, inorganic salts such as
carbonates, hydrogencarbonates, sulfates, and sulfites; and organic acid salts

such as citrates and ethylenediaminetetraacetate, and the like.

(4)  Other Ingredients

15 In the granular detergent composition of the present invention, from the
viewpoints of the metal ion capturing ability and the dispersion ability of the
solid particle stains, it is preferable to formulate cation-exchange-type polymers
héving carboxylate group and/or sulfonate group. Especially, there can be
formulated a polyacrylate such as a salt of acrylic acid-maleic acid copolymer

20 and a salt of acrylic acid homopolymer, each having a molecular weight of from
1000 to 80000, and a polyacetal carboxylate such as and a polyglyoxylic acid
having a molecular weight of from 800 to 1000000, preferably from 5000 to
200000, as described in Japanese Patent Laid-Open No. Sho 54-52196. From the
viewpoint of the detergency, the cation-exchange-type polymer is contained in

25 an amount of preferably from 0.5 to 12% by weight, more preferably from 1 to



10 is nore likely to be caked during storage, there can be fornmul ated a

wat er - sol ubl e, noni onic, organic conpound having a nelting point of 45 to
100C and a nol ecul ar wei ght of 1000 to 30000 (hereinafter referred tbY 88 200]
"melting point-elevating agent"), or an @gueous solution thereof. The

melting point-elevating agent which can™be used in the present invention
I ncl udes, for 15 instance, polyethylene glycols, polypropylene glycols, and
the like. In addition, for the simlar purpose of preventing bl eed-out,
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In addition, as the bl eed-ou reventin ent, when a,mxture of the
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agent to water-soluble, nonionic, organic compound having a melting point of 45° to
100°C and a molecular weight of 1000 to 30000 (hereinafter referred to as
“melting point-elevating agent”), or an aqueous solution thereof. The melting
point-elevating agent which can be used in the present invention includes, for

15 instance, polyethylene glycols, polypropylene glycols, and the like.

In addition, for the similar purpose of preventing bleed-out, there can be
formulated an anionic surfactant having carboxylate group or phosphate group
(excluding those additionally having sulfate group or sulfonate group)

(hereinafter referred to as “gelating agent™). Concrete examples thereof include
20 anionic surfactants such as salts of fatty acids, salts of hydroxyfatty acids, and
alkylphosphates, and the like. Especially, from the viewpoint of the dissolubility,
preferred ones include one or more kinds selected from alkali metal salts such as
sodium salts and potassium salts, and salts of amines such as alkanolamines, of

fatty acids or hydroxyfatty acids each having 10 to 22 carbon atoms.

25 The melting point-elevating agent and the gelating agent are collectively



10 the gelating agent is preferably from10/1 to 1/10, nore preferably from
8/1to 1/8, still nore preferably from3/1 to 1/3, especially preferably
from3/1 to 3/4. In addition, although a preferable enbodinment is tld JEC 2003

fornmul ate a nonionic surfactant fromthe 1\al ewpoi nt of the inprovenent of
the detergency, fromthe sane viewpoints as above, the nonionic surfactant

Is preferably used in 15 conbination with the anionic surfactant. The
weight ratio of the anionic surfactant to the nonionic surfactant, namely
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1/8, still more preferably from 3/1 to 1/3, especially preferably from 3/1 to 3/4.
In addition, although a preferable embodiment is to formulate a nonionic
surfactant from the viewpoint of the improvement of the detergency, from the
same viewpoints as above, the nonionic surfactant is preferably used in
15 combination with the anionic surfactant. The weight ratio of the anionic
surfactant to the nonionic surfactant, namely the anionic surfactant/the nonionic
surfactant, is preferably from 19/1 to 1/19, more preferably from 19/1 to 4/16,
still more preferably from 19/1 to 7/13, still more preferably from 19/1 to 10/10.
In the granular detergent composition of the present invention, there can
20 be formulated dispersing agents such as carboxymethyl celluloses, polyethylene
glycols, and polyvinyl alcohols; or dye-transfer inhibitors such as polyvinyl
pyrrolidones; bleaching agents such as percarbonates; bleaching activators such
as compounds listed in Japanese Patent Laid-Open No. Hei 6-316700 and
tetraacetylethylenediamine; enzymes such as protease, cellulase, amylase, and

25 lipase; biphenyl-type and/or stilbene-type fluorescent dyes; defoaming agents;



determined in a thernostatic chanber kept at a tenperature of 25 5C and a
humdity of 40 10% (1) Inserting Pressure (P) 15 In the present 09 ]
i nvention, an inserting pressure P is used as an index for easy scoggng
Wi th a spoon-shaped neasuring device. The dnserting pressure P is
~expressed as a stress caused when a defined adaptor is inserted at a
constant speed in a vertical direction to the granul ar detergent
conposition packed in a defined container, the insertion being nmade in a

unit | ength. y! red e I.s. rehated t0 stress caysed when a
user i nsgrtsana{bg%%%ﬁgi %P%%E%%Cgkaﬁgﬁ{%esnaé}agﬁhﬁéﬁ&e' JBH%&EHE’O&FEWMES | oner
the inserti f..the qgr | ar  det erge C osition, less likely
the carton ﬁg‘\?ﬁé‘,%mﬁepgﬁﬂé&ar%ﬁm?@ﬁ“a@&%%a@i??ﬁﬁgfr& ?‘HH’%? »&cooped \r/1vith
a spoon, thereby making,it Sy...l 0_operate sin - handedly, so that the
concr:)ern suchéeigxwg & ’%de&'ﬁﬁﬂbcr%'ﬂﬁl ﬁra%@é%’l?"gi@ﬁt 25 conposition is
reduced. 0 9 DEC 2003 16 From the above reasons, the inserting pressure P
of the high-density granular detergent conposition of the present

i nvention is,adjusted to 80 gf/cm or less, nore preferably 60 gf/cm or

| ess, 3till Szmreu]g‘?‘@ %"r]g‘l?lth gf/cmor less, especially preferably 30
gf/cmor less. 5 e inserting pressure P is_determned as follows, A
granul ar det er gent Mt BAPYA e&q{ggg,t ¢rampesitioy of icgyes@y Invertionisraxseant in
anount into netallic cylindrical container haying a dianeter of 5.0 cm
and a volu e8135316’{93%'1“3%9“&@Pﬁdﬁ%d%%‘b'&“b)’smﬂ@lbil"‘n usg Witlsspo®s62, and a
portion filled over th&;ﬁbri mi? renoved by gentle |eveling to nake the
powder sur f JBEASHECIRERE: 2 bhgsg excalleptipipperties yrethay ¢asy megssedtithand ng an

i nner dianmeter of 3.0 c .height of 3.5 ¢ and a hol | ow_i nt er nal
Ip ortion wit 15‘%’1‘?‘8!@5\"%? egglbit_cg bggl;hqvgng the powder properties described below.
10 Here, all of the powder properties described below are those which are
determined in a thermostatic chamber kept at a temperature of 25° = 5°C and a

humidity of 40 = 10%.

(1)  Inserting Pressure (P)

15 In the present invention, an inserting pressure P is used as an index for
easy scooping with a spoon-shaped measuring device. The inserting pressure P
is expressed as a stress caused when a defined adaptor is inserted at a constant
speed in a vertical direction to the granular detergent composition packed in a
defined container, the insertion being made in a unit length. The inserting

20 pressure is related to a stress caused when a user inserts a spoon into the granular
detergent composition: The lower the inserting pressure of the granular
detergent composition, less likely the carton moves, when the granular detergent
composition is scooped with a spoon, thereby making it easy to operate single-
handedly, so that the concern such as spilling of the granular detergent

25 composition is reduced.



attached to a stress neasurenment device, and inserted in a vertical
direction to the powler poured into the above container at a speed of 2.0
cnmn. A nmexinum stress caused between the cylindrical adaptor ang gtq[g ZUdJ

detergent when the 15 cylindrical adaptor 6|s inserted for 1.0 cmis deftine
as an inserting pressure P (gf/cm. Heré as the stress neasurenent
devi ce, there can be used, for instance, "RHEOTECH' manufactured by FUDCH

and the like. As the cylindrical adaptor, there can be used, for instance,
O A SE S e B PR B TR R 2, 2o
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I ndex whi ch m)re#iccurat hfl ? e extent of the flowability of the
granul ar detéPe P8 eﬁfs’asured with a spoon, as conpared to
an index of flo ility usin theflow tiime, froma hopper, or the like. 5
A Dropbing ratio qlﬁﬁ%/fé‘&ﬂdg SYYEG Eiin dEleTRdRG 0MOvS. di f f erence of a

dropping ratio ( et ween a neasurenent sanple and a standard_powder,
expressed as an a@vgr%@e andgtereent FWEO%I@M@H%«%@%I&%@ usvﬁéiuéﬁp Igeihe
dropping ratio (% is defi s a ratio of a weight dropped at a s|anted
angl e 0 of AMHEIARRR ﬁ’éFﬁ’éQ? cy 3%9@4 mﬁtwgmaalrza@m@ebﬂ? al @ntanded wei ght
of the resulting Q0 nmeasurenent sanp (or. the standard powder), . when the
wei ght  of tIYQhHBM A OQrBhbeysigi4 @me&épﬁye@ byII & $9e2.adA pertiadnber 2

packed with th
flllcd over the brim is removed by gentle leveling to make the powder surface

10 horizontal. A metallic cylindrical adaptor having an inner diameter of 3.0 cm, a
height of 3.5 cm, and a hollow internal portion with a thickness of 1.5 mm is
attached to a stress measurement device, and inserted in a vertical direction to the
powder poured into the above container at a speed of 2.0 cm/min. A maximum
stress caused between the cylindrical adaptor and the detergent when the

15 cylindrical adaptor is inserted for 1.0 cm is defined as an inserting pressure P
(gf/fcm). Here, as the stress measurement device, there can be used, for instance,
“RHEOTECH” manufactured by FUDOH and the like. As the cylindrical
adaptor, there can be used, for instance, an adaptor for consistency measurement
manufactured by RHEOTECH.

20
(2) A Dropping Ratio (D)

In the present invention, the A dropping ratio D is used as an index for
expressing easiness of leveling a granular detergent composition to a
measurement scale of a spoon-shaped measuring device, and expressing

25 measurability of the granular detergent composition from a spoon-shaped



measur enent sanple at a constant angular velocity with a passage of tine is
nmeasured. The neasurenent exanple is shown in Figure 3. Here, it is found
that the 15 granul ar detergent conposition A of Figure 3 nore cl o§&IDFC 2003
resenbl es the dropping behavior of the standard powder (gl ass beads),
showi ng that the granular detergent co sition packed in a spoon is
dropped even with a slight slanted angle, and that on the other hand, in

t he granul ar detergent conmposition B, the granul ar detergent conposition

packed in the spoon is.not, drqpped at a .slight 20 slanted angle, but once

t he droppi nd“t l%@lﬁ'arﬂ?%a&)rp&?ﬁ@ r&HBL]-llllgs%‘?lf’cqﬁ’é V‘?}Q‘Pﬁmf&rac&ﬁf%ﬁ’g’ent
conposition tends.to be dro d af.once,, so that jt is very difficult to
be measur ed OW@B(9§FFI§H’£;5]§8§ gl}’rtyﬁ’ t%&?@éﬁ“#éﬁ?ﬂ?ﬁé%@@@ém, the

A dropping ratio of the granul ar detergent . conpqsjtion of the present
ventron’; Sngaue Bl s SHO g CPBRSTCCHR 4 I8aR OF AISADIED using dhe f18%s.
still nore preferably 11% or |ess, especially preferably 10%or less, 0 9
DEC 2003 18 t%?&‘%@f@%ﬁ)ﬂ%%i@eespeci ally preferable ones being 9% or
| ess, still nore referably anpng especially preferable gnes being 8% or
| ess. The A dr opp® AyopRingratio)D iniroduced heerinis defanecdhas adifferenemaéa. The
measur enment experinent for the powder flowability properties is 5 carried
out by usi ngderapp%a@upi(?@ Redvicsid ARG asyERIBRIG SEMpiRBnd RSjanshash ppwides” as
shown in Figure 1. The details for this device are described in paragraph
nunbers 001F%P5c550d @S 3n aYsEseGeuPyiiliR a ghian awls smgeowhersin the dmppiag The
measur enent device 1 for powder flowability properties is provided for
measuring t Hatp|(Gdbidelingd gp ggatie pbe vbﬂflghh%ropp et a slantadhange Ogf & hol di ng
10 nmenber 2, wherein the_hol ding nmenber 2 conprises a supporting nechani sm
4, a tiltedddimgdaenben2isnpwadndegeie: b based gevencaties weightiafiihe sesadime nent
device 7,
10 measurement sample (or the standard powder), when the weight of the powder

dropped while gradually tilting the holding member 2 packed with the
measurement sample at a constant angular velocity with a passage of time is
measured.
The measurement example is shown in Figure 3. Here, it is found that the
15 granular detergent composition A of Figure 3 more closely resembles the
dropping behavior of the standard powder (glass beads), showing that the
granular detergent composition packed in a spoon is dropped even with a slight
slanted angle, and that on the other hand, in the granular detergent composition B,
the granular detergent composition packed in the spoon is not dropped at a slight
20 slanted angle, but once the dropping does take plaée, a large amount of the
granular detergent composition tends to be dropped at once, so that it is very
difficult to be measured with spoon-shaped measuring device.
From the above reasons, the A dropping ratio of the granular detergent

composition of the present invention is adjusted to 14% or less, more preferably

25 12% or less, still more preferably 11% or less, especially preferably 10% or less,



and a conputer 8. The supporting nmechanism 4 conprises a base 11, a colum
12 arranged thereon, and a rotating nenber 13 rotatably supported by the
colum, centering about a horizontal shaft, and the holding nmenber (2 iis 7H
detachably arranged to a snap portion (not illustrated in the figure), the
snap portion being attached to a tip end8f the rotati ng nmenber 13. As
shown in Figure 2(2), the holding nenber 2 has a shape in which a cylinder
is divided such that the shape of the perspective view of the end side is
114 of a circle, i satisfies.xx' =yy' =7zz' =4 cm Xy = xz =Xy =
L 8 cmmaiprstoiabl, SRope shgcialipreriible piss s B bl i hEeger has
a hol |l ow struc{.ur (U'éhe above ﬁ'i mensi ons show ng %ernal s), wherein an
upper aper t (RIELGIably amang espeqiallyprefesabls ouss beme SHridess 1 n” addition, a
conputer 8 is co ectsfgr to, an ,ozt gut device 9. The tilted device 5
transmits the rot52§ &HOPPIng rake 4P) 1S MsasuRg d thiniallpavinganannes. 11 to the
above rotating nepgber 13 through an electric-nmotor winding 0 9 DEC 2003 19
mechani sm 17 and BMGBESFECHI0HEXPRIURER lomthapowder Howabiiyy preperties & i ng
menber 13, the hol ding nenber 2 supported by the above supportin
mechanfsm 4 anUEfg)ﬁﬂh'aY U§Ing; 3

g ing device i powder Ty abakity IPHOPErtg;S”taISe
powder 3 retained in the holding nmenber 2 can be dropped fromthe

cascadi ng péherenndEigure ihdhgletnilsifor this devwise are desasibgdrintparagrgphat i ng
device (not illustrated in the figure), and the tilting velocity of the
hol di ng mentfeymbers 801 do 0840104 aprnsse Patany iAnplichtion dtoatea -3 H4EE . The

bal ance is used as a wei ght neasurenent device, and the values of weights
are read in MeASURRMER; dovies L dogpewvder flewabilisn promrdeisgroeidedthe 10
accuracy of the balance is of the order of 0.01 gf. For instance, an

el ect r omagndR¢asupiagdhe dlovgublymropesiesiod dhapewdey3 ketainsd oy holding. , and

10 member 2, wherein the holding member 2 comprises a supporting mechanism 4,
a tilted device 5, a tilted measurement device 6, a weight measurement device 7,
and a computer 8. The supporting mechanism 4 comprises a base 11, a column
12 arranged thereon, and a rotating member 13 rotatably supported by the
column, centering about a horizontal shaft, and the holding member 2 is

15 detachably arranged to a snap portion (not illustrated in the figure), the snap
portion being attached to a tip end of the rotating member 13. As shown in
Figure 2(2), the holding member 2 has a shape in which a cylinder is divided
such that the shape of the perspective view of the end side is 1/4 of a circle,

2 3

which satisfies xx’ =yy’ =zz’ =4 cm,xy = xz = X'y’ = x’z° = 5cm, and

20 Lyxz = £y’x’z’ =90°, and wherein the holding member has a hollow structure
(the above dimensions showing internals), wherein an upper aperture is a
cascading portion 2a of the powder. In addition, a computer 8 is connected to an
output device 9.

The tilted device 5 transmits the rotations of a motor 16 arranged on the

25 base 11 to the above rotating member 13 through an electric-motor winding



the like can be used. As the A/D converter, there is used one such that an
SN ratio of the values read in to the arithnetic device through thﬂegUEE 7003
converter is 0.05 or less, wherein the SNratio referred to herein s a

value for a ratio of - noise to a 15 si gnallgcorrespondi ng to an entire wei ght

of the nmeasurenent sanple used in the measurenment of the A dropping ratio
D. The nethod of use by using the above device is such that the A dropping
ratio is obtained by tinme-sequentially measuring a wei ght of the powder
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| ant ed le .0, of th hol ding nenber 2 to an entire wei ght of the
?regguserrggtg Vg%f Sear%g?ﬂa’fni tﬁ’g e%é’“émeti@dﬁYlﬁﬁ)b‘FW@ q’fhﬁi/ﬁ conyerer. ahhiaingl e 0,
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electromagnetic balance “HF-2000” manufactured by Kensei Kogyo K.K., and
the like can be used. As the A/D converter, there is used one such that an SN
ratio of the values read in to the arithmetic device through the converter is 0.05
or less, wherein the SN ratio referred to herein is a value for a ratio of noise to a

15 signal corresponding to an entire weight of the measurement sample used in the
measurement of the A dropping ratio D.

The method of use by using the above device is such that the A dropping
ratio is obtained by time-sequentially measuring a weight of the powder dropped
by gradually tilting a holding member in accordance with the method described

20 in paragraph numbers 0017 to 0019 of Japanese Patent Application No. Hei
10-259360 (Japanese Patent Laid-Open No. 2000-074811). Specifically, a |
cascading portion 2a is provided in the holding member 2 such that the cascading
portion has a height of 20 cm from a receiver 20 of the weight measurement
device 7, and then an angle of the holding member 2 is adjusted to 0°. Next, a

25 measurement sample is poured to a cascading portion 2a in a sufficient amount



X(0). However, in order to reduce noise, the dropping ratio at a slant 0 of
the holding nenber 2 is defined by carrying out the foll ow ng data
processing. The dropping ratio (%9 at an angle 0 is defined by a ratio of a
dropped 15 weight at an angle O to an entire wei ght of the neasur ehibC 2003
sanpl e, wherein the dropped weight at an 3lgle O is an average value of
nmeasur enent val ues of the dropped weights of a total of 40 points from an
angle of (0 - 2.925) to an angle 0. Here, the difference in the dropping
ratios, i.e. X(0) -r yéO), is obtained 20 for 50-:g 6s 110, and its- :
aver age val u¥Sing yemngbfrogsa aepghdofjPiony abetd theRageding pogilsh 24,0hd as a
standard powder, there is used one prepared by classifying glass beads

havi ng a spethereaitesrasampledillezbeyarfth@ biim af thefoasedding poisiax221s Pen?@vec?ﬁ'g a
degree of spherocity of from 120 to 130 using a sieve defined by JIS Z 8801

to a size ogeftlolavelifgt Theddldinganembef 2 icic@mtH vt ghgﬂg{rl]ﬂg V@IBQJI%’(Y% (g_rgot he

classified 25 gl ass beads. As the gl ass beads, there c e used,
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addition, an A/D converter is used such that a vibrating w
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processing is 1.5%or less. 5 (3) Variance of Po
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holding member 2 to an entire weight of the measurement sample is defined as a
10 dropping ratio (%) at an angle 6, and expressed as Y(8). Next, the dropping ratio
(%) is obtained in the same manner for the standard powder, and expressed as
X(®). However, in order to reduce noise, the dropping ratio at a slant  of the
holding member 2 is defined by carrying oﬁt the following data processing.
The dropping ratio (%) at an angle 6 is defined by a ratio of a dropped
15 weight at an angle 6 to an entiré weight of the measurement sample, wherein the
dropped weight at an angle 0 is an average value of measurement values of the
dropped weights of a total of 40 pointg from an angle of (0 — 2.925)°to an angle
8. |
Here, the difference in the dropping ratios, i.e. X(9) - Y(0), is obtained
20 for 50° < 6 < 110°, and its average value is defined as a A dropping ratio D (%).
In addition, as a standard powder, there is used one prepared by classifying giass
beads having a specific gravity at 20°C of 2.5, a refractive index of 1.52, and a
degree of spherocity of from 120 to 130 using a sieve defined by JIS Z 8801 to a
size of from 425 to 500 um, and sufficiently cleaning and drying the classified

25 glass beads. As the glass beads, there can be used, for instance, glass beads



nore accurately shows the extent of the flowability when supplying the
granul ar detergent conposition by tilting a spoon, as conpared to an index
of the flowability using the flowtine froma hopper, or the like. 15 The
vari ance of the powder dropping rate Vi n%]:]oduced herein is measured 09 §FC 2003

the sane manner as in the neasurenent of e A dropping ratio D, by
gradual ly tilting at a constant angular velocity with a passage of tine,
for the holding nenber 2 shown in Figure 2 packed with the measurenent

sanpl e. The «gy Waﬁ‘@fzagm:e@fb tIhRZdEFIPV‘der per unit time period (or unit

angle) (referred to as ropping rate") is obtained, and the

mat hemat | cal vari gnggiigh t&?mﬁ%ﬁht%rtgf SRBLAS, Pl S iGRLRL ol i e

measur ed range. Concrete ure e 4-1

where the po{‘fﬁ?&é\afﬁléjﬂﬁﬁ’@&dtheccﬁﬂébﬁg%ﬁb%b Plind 623 #lve N BrodSsfignipam o

angle 0, the er droppin S cons _
powder dropp{ wﬁ% 69#‘% \% becorres 0. On the 25 other hand, in cases of Figures
4-2 and 4-3 where € powder dropping is 22 09 DEC 2003 disconti nuous to a
slanted angle O, there are variations in the dropping rates. Especially as
shown n Figure 4-3, the larger the V, the larger the discontinuity,
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of “the.hi 5Egdéﬂ's.S‘iﬂr%?éh%e%%)caél%%%asﬁf‘eﬁwa”@abﬁwaﬁr Giatie gralzanic 7 C
oser st oo flsnEplin PGAGHED hdtworlr [ Rer fr Br astger b or
e e E ARk S B R T Bl LB
10 uniformly supplied (easily distributed) when supplying the detergent to a
washing machine. The variance of the powder dropping rate V is an index which
more accurately shows the extent of the flowability whén supplying the granular
detergent composition by tilting a spoon, as compared to an index of the
flowability using the flow time from a hopper, or the like.
15 The variance of the powder dropping rate V introduced herein is measured
in the same manner as in the measurement of the A dropping ratio D, by
gradually tilting at a constant angular velocity with a passage of time, for the
holding member 2 shown in Figure 2 packed with the measurement sample. The
dropped weight of the powder per unit time period (or unit angle) (referred to as
20 “powder dropping rate™) is obtained, and the mathematical variance of the
powder dropping rate is obtained within the measured range. Concretely, as
shown in Figure 4, in a case of Figure 4-1 where the powder is dropped
continuously at a constant amount to a slanted angle 6, the powder dropping rate
is constant, and the variance of the powder dropping rate V becomes 0. On the

25 other hand, in cases of Figures 4-2 and 4-3 where the powder dropping is



The neasurenent experinment for the powder flowability properties is

carried out by using the "neasuring device for powder flowability
properties" which is the sanme one used for the neasurement of the A
dropping ratio. 15 Concrete operations, which are similar to the 09DEC 2003
measurenent of the A dropping ratio desc#? bed above, are as follows. A
cascading portion 2a is provided in the holding nenber 2 such that the
cascadi ng portion has a height of 20 cmfroma receiver 20 of the weight
measur enent device 7, and then an angle O of the,  holding nenber 2 is

adj usted to @Scqgliguoug t%éi%l#%f#@?»gle fRATE are varaatians mdha%mpmagca@sng
portion 2a in a sufficient anpunt usjn funnel froma height of 10 cm
above the ca@%&ﬁi}é’ Fothovghiphiguzs, -i{,ﬁg@ Eﬁﬁféhey -Jhenfirger thel Giscantinityhe
brimof the .cgscading portion 2a.is_renoved by gentle |eveling. The hol ding
nmenber 2 is lpg%%flaa tg?t tgﬁ dgtegaendrs Vikpbeiotke $ippbicd ipdempp antoamerrpot whenl  t he
angle O of ft.he holding nmenber 2 is changed fromO to 180. During this
period, the gtribuiedir enent of the dropped wei ght of the sanple is taken
every 1/80 seconds 0.9 DEC 2003 23 with a weight neasurenent device 7, and
the 0 and the dr oppfcifiGalyhromthariewnintoficasy distebuting (distritivlvity)y theor ded.
Thereafter, the differentiation value of the dropping ratio at a slanted
angl e 0 of tYiElanee Of Hep pevder deppingiets Neof the hightdoppingranaiar detergonangl e 0
5 (% deg.), and denoted as v(0). However, in order to reduce noise, the

dr oppi ng  r &ompesiiion pbthe prspetidnyentonas 10 of toss, referablye).Bairdéssy meaber
are defined by carrying out the follow ng data processing. The dropping
ratio (% atPréaferably B8 erilessguill mepyefarabgy D& of less, dtitippert preembty @6 an
angle 0 to an entire weight of the neasurenment sanple, wherein the 10
dropped wei gHtless; especaglly preferablydardessge val ue of measurement val ues of
the dropped weights of a total of 40 points froman angle of (0 - 2.925) to
an ané e The variance of the powder dropping rate V is measured in the following

manrer.
The measurement experiment for the powder flowability properties is

carried out by using the “measuring device for powder flowability properties”
which is the same one used for the measurement of the A droppiﬁg ratio.

15 Concrete operations, which are similar to the measurement of the A dropping
ratio described above, are as follows. A cascading portion 2a is provided in the
holding member 2 such that the cascading portion has a height of 20 ¢cm from a
receiver 20 of the weight measurement device 7, and then an angle 6 of the
holding member 2 is adjusted to 0°. Next, a measurement sample is poured to a

20 cascading portion 2a in a sufficient amount using a funnel from a height of
10 cm above the cascading portion 2a, and thereafter a sample filled over the
brim of the cascading portion 2a is rerﬁoved by gentle leveling. The holding
member 2 is rotated at an angular velocity of 6.0° per one second, until the angle
8 of the holding member 2 is changed from 0° to 180°. During this period, the

25 measurement of the dropped weight of the sample is taken every 1/80 seconds



0. The dropping rate at an angle O is defined as a value (% deg.) of a
slope of a straight line obtained by plotting an angle as absci ssa 04 C A8
dropping-ratio 15 (% described above as coordinate for a total of 19
points fromangles (0 - 0.675) to (0 + 0.7%75), and obtaining the slope of a

straight line by |least square nmethod. |rf~addition, the value of the slope
of the straight |ine obtained by |east square approximtion nentioned ‘
above can be obtained in accordance with JIS Z 8901. 20 Here, the dropping
rate v(0) (% deg.) .of the sanple powder to the slanted angle 0 () of the
hol di ng nmenteith 2 Weig 5@&%&@%63{%@ AR & B 0 Arappedaveight @%@n v(0)
val ue against the 0, in which, hhe dropping ratio Y(0) of the sanple powder
falls betwednstanh Wmg ossqyet@dydaPeded. This variance is defined as the
variance of the powder dropping rate V. 25 In other words, the variance can
be expressed by: Thegegfiar, twodifzaenyiationvalys piahedrpppingp)iz)atnzslamedein n is
a total nunber of data in which Y(O falls between 1% and 99% (4) Index K
5 In the preasgh0iofilenholdmg membedekisidesined kowrdroppiigerategatadr amgle¢ ) : K = P
x exp (0.135 x D) (1) wherein Pis an inserting pressure (gf/cnm); and Dis
a A drodppi ng%/deg.o, 4rid dendtsd anvy(BdUteseas, anoided éx rdduce syideh etté dadpping
expressing easiness of a series of novenents of scooping and neasuring a
granul ar detretigent thodpggitng cate ash sipna 016 thp botdishapedbareasuefingddsyi ce.
The present inventors have eval uated the rel ati onshi p between easy
carrying out the following data processing.
The dropping ratio (%) at an angle 68 is defined by a ratio of a dropped
weight at an angle 0 to an entire weight of the measurement sample, wherein the
10 dropped weight at an angle 0 is an average value of measurement values of the
dropped weights of a total of 40 points from an angle of (8 — 2.925)° to an angle
8.
The dropping rate at an angle 6 is defined as a value (%/deg.) of a slope of
a straight line obtained by plotting an angle as abscissa and the dropping ratio
15 (%) described above as coordinate for a total of 19 points from angles
(6 —0.675)° to (B + 0.675)°, and obtaining the slope of a straight line by least
square method. In addition, the value of the slope of the straight line obtained by
least square approximation menttoned above can be obtained in accordance with
JIS Z 8901.
20 Here, the dropping rate v(B) (%/deg.) of the sample powder to the slanted
angle 8 (°) of the holding member 2 is measured, and the mathematical variance
of the v(B) value against the 0, in which the dropping ratio Y(0) of the sample
powder falls between 1% and 99%, is calculated. This variance is defined as the
variance of the powder dropping rate V.

25 In other words, the variance can be expressed by:



scoopi ng and easy neas

uring using granul ar detergent conpositions having

variously different inserting pressures P and A dropping ratios Dpng;
varying operating factors of two axes of the inserting pressure HE)C 12[]{%
A dropping ratio. 15 As a result, the pr aent i nventors have found that

when the above factors
can be obtained a gran

have a relationshirp falling within a range, there
ul ar detergent conposition having easy neasurability

‘and distributivity suitable for spoon nmeasurenent having conveni ences not

found so far and.sno @Qw ey..2 texture not conventionally found,
whi ch can al so be§€x r ‘s’@gg S ﬁa%%bl e of 20 scoopi ng singl e-handedly
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A dropping ratio D at which a granul ar detergent conposition having

sui tabl e easy neasurability and distributivity is obtained. Fromthe above

reasons, the, ndex,K the granul ar detergent 25 conposition of the
present i nvZﬂii Oﬁnflgx

obt ai ni ng nore pr.eferabl e powder. proper.ti fqr easy . scoopi.n nd eas
measur ng, the | HBARE PEsSAGRSPRiiben IBiet & atahovanit (e aauon e

om 30 to 230. Fromthe viewpoint of 0 9 DEC 1003 25

preferably 170 |.ess, sti e preferably 150 or less, still nore
preferably 130 o&ifeéé‘,e"pe@pﬁﬁ’é N preferably 110 or ledd) nore preferably

anong especially. pteferably.
i ndustri al ré&@%bﬁﬁrba}%ﬁm@e;ﬁéﬁwé&

granul ar detergent c osi.tion.of the present inventi.on h powder
properties é%H&EPqt“ﬁegggﬁE”%%X fag syminetically PRRgSSIBg Gasingss ol sedigs ot o
neasurabi lity and di sgri but.i vi té suitable for sggon neasurenmenf. In
addi ti on, S PLRCRAPIRE APE FIGasUNRg 4 sranulahilelgsnt GoOmpos o ugng 2

adj usi(ﬂ:nt oper at onsEj of owdeé ‘properti es such as the particle size
adj us nt , SPoon-shaped measuring device.

The present inventors have evaluated the relationship between easy
scooping and easy measuring using granular detergent compositions having
variously different inserting pressures P and A dropping ratios D by varying
operating factors of two axes of the inserting pressure P and the A dropping ratio.

15 As aresult, the present inventors have found that when the above factors have a

| relationship falling within a range, there can be obtained a granular detergent
composition having easy measurability and distributivity suitable for spoon
measurement having conveniences not found so far and smooth and powdery
texture not conventionally found, which can also be expressed as “capable of

20 scooping single-handedly without spilling, with a single-step measurement.”
This index K is an index expressing the relationship between the inserting
pressure P and the A dropping ratio D at which a granular detergent composition
having suitable easy measurability and distributivity is obtained.

From the above reasons, the index K of the granular detergent

25 composition of the present invention is from 30 to 230. From the viewpoint of

5 one being 100 or_l.ess. In additjon, fromthe
g?‘ﬁg angdis pd dwppingeate (%B)nce t he



t he granul ar shape adjustnment and the adjustnment of intergranul ar cohesive
15 forces of the detergent particles constituting the granul ar detergent
conposition mentioned above. The adjustnent factors of the powder [4 DE[ 200
"properties will be described in detail b% ow. 3. Adjustment Factors of
Powder Properties 20 In order to obtain a granul ar detergent conposition
havi ng easy neasurability and distributivity suitable for use with a spoon
measurenent in which each of the inserting pressure (P), the A dropping
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adj ustment factors can conpl enment each other. Therefore, even in a case
where a particular factor anmong those nentioned above 10 does not take a
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10 measurability and distributivity suitable for spoon measurement.

—

In addition, the above poWder properties can be achieved by carrying out
adjustment operations of powder properties such as the particle size adjustment,
the granular shape adjustment and the adjustment of intergranular cohesive

15 forces of the detergent particles constituting the granular detergent composition
mentioned above. The adjustment factors of the powder properties will be

described in detail below.

3. Adjustment Factors of Powder Properties

20 In order to obtain a granular detergent composition having easy
measurability and distributivity suitable for use with a spoon measurement in
which each of the inserting pressure (P), the A dropping ratio (D), the variance of
powder dropping rate (V) and the index K mentioned above takes a desired value,
the adjustment factors include particle size adjustment factors such as an average

25 particle size, a particle size distribution (Rosin-Rammler’s distribution index),



(1-1) Average Particle Size The high-density granul ar detergent conposition
of the present invention is excellent in the easy scooping and the
measurability, and also in easy distributing. 20 The term "easy scobpjfum
* means that when a granul ar detergent conposition is scooped with a
spoon-shaped neasuring device, the resisttvity when the neasuring device
Is inserted into the granules is small. In order to neke the resistivity
small, it is inportant to facilitate the novenent of the granules when the
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exanpl e, nine-step sieves each having a sieve-opening of 10 2000 gm 1400
m 1000 m %ﬁwnaswlcg@)@sfsvmaw@me%@r ing ke {38; W& shdproperty
receiving tra e used, and e sieyes and the_receivi tra re
Lt ached t o BIeDRapl AT ahili Siimspbiien: MRnIPS esstellhy 1l Ko
SEI SAKUSHO, tapping: 156, tinmes/mn, rolling: 290 tines/mn). A 100 g
Sampl o i 5 vibRatked st et st PefrcaacoremeRl ¢ o ass
base 15 fre enciy I s sequential ly cunul at ed ffor each of sieve-on granul es
in the orde?ﬂ@f‘e ore, even In a case where a particular factor among those mentioned above
10 does not take a sufficiently desirable value, in the granular detergent composition
which is especially excellent in other factors, the above powder properties can be

achieved to take desired values. The adjustment factors will be individually

described hereinbelow.

15 (1)  Particle Size Adjustment Factor

(1-1) Awverage Particle Size

The high-density granular detergent composition of the present invention
is excellent in the easy scooping and the measurability, and also in easy
distributing.

20 | The term “easy scooping” means that when a granular detergent
composition is scooped with a spoon-shaped measuring device, the resistivity
when the measuring device 1s inserted into the granules is small. In order to
make the resistivity small, it is important to facilitate the movement of the
granules when the measuring device is inserted by making an average particle

25 size of the granules small. However, when the average particle size becomes too



the receiving tray, and sieves having a sieve-opening of 125 gm 180 gm
250 gm 355 gm 500 m 710 gm 1000 gm 1400 gm and 2000 m Wen a

si eve-opening of a first sieve of which cunul ative nmass base f_requeﬂG)DE_CSZ[][H
- 50% or nore is defined as a p.m and a sieve-opening of one sieve-opening
larger than 20 a mis defined as b gm iR7the case where the cunul ative
mass base frequency fromthe receiving tray to the a gmsieve is defined
as c% and the mass base frequency of granules on ]theI a 43} Si eved! S
defined as d% .the average particle size can be cal cul ated according to
the fol | owi #§ladkyiRg pegregatipn feicegd thueranyles themsglves begnmeshighg spwt 2bo3
wherein A = 50-(cg-, d log b - logad logb- loga 28 x log b)

| nci dent al | ﬂOW%ll%W@l%ﬂ/@;@ﬁfarﬂl@W@Gﬂmﬂ@ tp ahdrincaey scaapingandt he
particle size distribution of the neasured powder can be accurately

esti mated. Sxcallent fmyrability the averdre partinle siga (ehobihddrigh-densike granmiax
dropping ratio D and the variance of powder dropping rate V small, the
smal | er t he dstRIgeRiFCamApeDBtion 9 theepresent iReentian isqdjusted oprtéeraphcfiong20@t i o,
various factors of the powder affect the packing ratio, and 10 an

especial | y iteg0Ptemnt mose prefeiably fronpa20 ite HE0 sinzestidli mibré preférablyofronh220
owder. The

P to 400 pm, still more preferably from 220 to 370 pm, still more preferably from

220 to 340 pm.
The average particle size (e) is measured using sieves according to
JIS Z 8801. For example, nine-step sieves each having a sieve-opening of
10 2000 wm, 1400 pm, 1000 um, 710 pm, 500 pm, 355 pm, 250 um, 180 wm, or
125 pm, and a receiving tray are used, and the sieves and the receiving tray are
attached to a rotating and tapping shaker machine (manufactured by HEIKO
SEISAKUSHO, tapping: 156 times/min, rolling: 290 times/min). A 100 g
sample is vibrated for 10 minutes to be classified. Thereafter, the mass base
15 frequency is sequentially cumulated for each of sieve-on granules in the order of
the receiving tray, and sieves having a sieve-opening of 125 um, 180 pum,
250 pum, 355 pm, 500 pm, 710 pm, 1000 pum, 1400 um, and 2000 wm. When a
sieve-opening of a first sieve of which cumulative mass base frequency is 50%
or more is defined as a um, and a sieve-opening of one sieve-opening larger than
20 a um is defined as b pm, in the case where the cumulative mass base frequency
from the receiving tray to the a um-sieve is defined as c¢%, and the mass base
frequency of granules on the a um-sieve is defined as d%, the average particle
size can be calculated according to the following equation:
e (average particle size) = 10*:

25



narrower the particle size distribution, the | ower the value of the packing
ratio, and the smaller the A dropping ratio and the variance of the_powder
dropping rate V. A distribution index Z of the Rosin-Rammier's di strﬂgtﬂﬂdﬂm
is used as an 15 index for expressing a greadth of the particle size

di stribution of the powder. The | arger the Z val ue, the narrower the
particle size distribution. The distribution index Z of the Rosin-RamMer's
distribution for the granular detergent conposition of the present
invention is preferably 2.0 or nore, nore preferably 2.2 or nore, still
nore preferably ¥ nore, still nore 20 preferably 2.6 or nore, still
nore preferably 2.8 or nore, still gpre preferably 3.0 or nore, especially
preferably 3.2 or nore,0 rdgrt 'rls e, Lnt xdpgd¥cel | ent easy leveling to a
measur enent scal e saand easy—di strPBUL] g—Fhe—ei-st+i bution i ndex Z of the
Rosin-Ramm er's distribution is meadured 0 9 DEC 1003 29 using sieves
according to JIS Z 8801. For exagpd elogiine-step sieves each having a
si eve-opening of 2000 m 1400 m 1000 m 710 m 500 m 355 m 250 m 180 m
or 125 m and a receiving tray are used, and the_ sieves and_  the receiving
tray are attachedngigentaly: theidsgd sicyes appapRjornately setactadnto that thepardislar ed
by HEI KO SEI SAKUSHO, tapping: 156 tinmes/mn, rolling: 290 tinmes/mn). A
100 g sanpl sizedistribution @it measyrcdporyler sapbe acedafaly sgtimatager eaf t er, t he
distribution index is defined as a value for a slope of a straight line
obt ai fed by the | east square approxi mati on when plotting | og-1og (100/Y)
against log X, wherein X is a size of sieve-opening of a sieve, and Y is an
10 accunul a{td)sPavtécle SizeDigitibpeegent age on each sieve. Here, the points

satisfying that Y is 5%or |less, and that Y is 95% or nore are excluded
fromthe above pnerderto make the A dropping ratio D and the variance of powder

dropping rate V small, the smaller the packing ratio, the better. Regarding the

powder packing ratio, various factors of the powder affect the packing ratio, and
10 an especially important factor is the particle size distribution of the powder. The

narrower the particle size distribution, the lower the value of the packing ratio,

and the smaller the A dropping ratio and the variance of the powder dropping rate

V.

A distribution index Z of the Rosin-Rammler’s distribution is used as an

15 index for expressing a breadth of the particle size distribution of the powder.

The larger the Z value, the narrower the particle size distribution.

The distribution index Z of the Rosin-Rammler’s distribution for the
granular detergent composition of the present invention is preferably 2.0 or more,
more preferably 2.2 or more, still more preferably 2.4 or more, still more

20 preferably 2.6 or more, still more preferably 2.8 or more, still more preferably
3.0 or more, especially preferably 3.2 or more, from the viewpoint of excellent
easy leveling to a measurement scale and easy distributing.

The distribution index Z of the Rosin-Rammler’s distribution is measured



Incidentally, the used sieves are appropriately selected, so that the
particle size distribution of the neasured powder can be accuratelm
estimated. 15 Here, the accunul ated sieve-on wei ght percentage Y on é%@ﬂ 2003
sieve can be obtained by cunmulating the nmass base frequency of sieve-on
granul es of a size of each sieve or Iar§8r. In addition, the value of the
sl ope of the straight Iine obtained by the | east square approxi mation

nmenti oned above can be obtained by a nmethod in accordance with JI'S Z 8901.

20 (1-3) Fine Powder Ratiq In qrder to ke the A dropping ratio and the
vari ance of “E’é\gcﬁé‘i’vescﬂcﬁﬁﬁﬁﬁﬁ tp E{%%\ﬁ%lrﬁ’,r eixﬂnipée:é\‘“fwe'é{éﬂ?\ﬁée‘feé GAEREAVHES f | ne
powder ratio small. I.n the resent _invention, the fine powder ratio refers
Lo a wei ght apeenpees of 290 HmimeldOBume 0 in 740 Ry 5086, 375 BES m or
| ess of the granul ar detergent conpositigon. 0 9 DEC 2003 30 The fine powder
rati o of th@d§inauld uabwér%gémmeéﬂ%émql‘dﬁgdraﬁﬁé use@dsanst thejsigeastangh i s
adjusted to preferably 10% or | ess, nore preferably 8% or less, still nore
preferably &% mcelvasg trayase attached toracrasating gnditapping shaker machingidi ti on, a
probl em which may possibly take place when supplying a detergent includes
Gener & i on @mapalastired bt EBKO, SBISAKS SHkieppires da0dimesiaring 1olkingodRibr
floats in the air when supplying a detergent, the users choke over it,
t her eby gi viimesimplleas dR0 gsarepleds yérateddoe 6 meinutdsdo dwoalagsifiéd.gener at ed
dusts F of the granular detergent conposition of the present invention is
adj ust ed t oTher teﬂmhﬁ&istr@ggpnpm@mglfmedes@R{Wlmfdr@sslppemf a spragdter abl y
10 CPM especially preferably 5 CPM nost preferably O CPM |In order to
reduce the Lnowbtaioed bydheleastsuwine approximation mhentpdottingd ogelhgcE 00RE) anount
of the fine powder having a particle size of 125 mor |ess.

against log X, wherein X is a size of sieve-opening of a sieve, and Y is an

10 accumulated sieve-on weight percentage on each sieve. Here, the points
satisfying that Y is 5% or less, and that Y is 95% or more are excluded from the
above plot.

Incidentally, the used sieves are appropriately selected, so that the particle
size distribution of the measured powder can be accurately estimated.

15 Here, the accumulated sieve-on weight percentage Y on each sieve can be
obtained by cumulating the mass base frequency of sieve-on granules of a size of
each sieve or larger. In addition, the value of the slope of the straight line
obtained by the least square approximation mentioned above can be obtained by
a method in accordance with JIS Z 8901.

20
(1-3) Fine Powder Ratio

In order to make the A dropping ratio and the variance of powder
dropping rate V small, it is effective to make the fine powder ratio small. In the
present invention, the fine powder ratio refers to a weight percentage of granules

25 having a particle size of 125 um or less of the granular detergent composition.



The amount of generated dusts (F) is defined as follows. 15 A funnel having
an inner dianeter of 1.7 cm and an openabl e aperture portion is charged
‘With 100 m of each powder, and set in a driftless room and each poypenp;
is dropped froma height of 40 cm At this tinme,- a nunber of counts taken
in a period of one mnute fromthe nonmen80of powder dropping using a

| aser-type counter for the anmpbunt of generated dusts arranged at a 20

| ocation 10 cmaway in a horizontal direction fromthe center of the powder

droppi ng point js defined as the anoynt of generated dusts F (CPM. As the
| aser -t ype Oiherdins PPBRORTRR R W gg@mﬁ?ra@?éarg&a& gampesiEpe of dhe peessed, for
i nstance, a |aser powder dust tegb%ﬁ@%UT | TO Model LD-1" manufactured
by Shi bat a UREIHIOR 1RSI I RrCkEB oRA¢ssnEiore prefenbly 8% opkessistilh)
G anul ar Shape Adj ustnent Factor (2;1? Degree of Spherocity (C In order
to al | ow eadyorgavelpsahlydi7ondesyy especdlnpisferably Apssicshaped measuring
device is inserted into the granul ar detergent conposition, it is 5
effective not only to make the particle size snall but also to approxi mate
the granules to a spherical shape. In addition, the granul es approxinated
to a spherical Jhagditime agreblemewhi¢hmag@ossibly wakapladernyhemupplyinnay
distributing. Therefore, the degree of spherocity C of the granular
det er gent cosrjragentiioeluges gemrrapor 98 powiday dusts ofi thesfinepawded Becpuseftheabl y
from 100 to 150, nore preferably 10 from 100 to 145, still nore preferably
from 100 t o fineqowdestflgateirethetdiywhensupplying o deRSgenthdedsgrsechakfe eyErat,oci ty
C of the granular detergent conposition is neasured in the follow ng
manner . thereby giving unpleasant experience. Therefore, the amount of generated dusts
F of the granular detergent composition of the present invention is adjusted to
10 50 CPM or less, preferably 20 CPM or less, more preferably 10 CPM, especially
preferably 5 CPM, most preferably 0 CPM. In order to reduce the amount of
generated dusts, it is important to reduce the amount of the fine powder having a
particle size of 125 um or less.
The amount of generated dusts (F) is defined as follows.
15 A funnel having an inner diameter of 1.7 cm and an openable aperture
portion is charged with 100 ml of each powder, and set in a driftless room, and
each powder is dropped from a height of 40 cm. At this time, a number of
counts taken in a period of one minute from the moment of powder dropping
using a laser-type counter for the amount of generated dusts arranged at a
20 location 10 cm away in a horizontal direction from the center of the powder
dropping point is defined as the amount of generated dusts F (CPM). As the
laser-type counter for amount of generated dusts, there can be used, for instance,
a laser powder dustmeter “DASUTOMEITO Model LD-1” manufactured by
Shibata Kagaku Kikat Kogyo Kabushiki Kaisha.

25



An i mage of a granule is photographed using a m croscope. Regarding 15 the
I mge of the photographed granule, a ratio of an area of a circle
circunscribing the image of the granule to an area of the image ofﬂﬂméfzmj
granule is determned, and a val ue obta%ied by multiplying the resulting
ratio by 100 is referred to a degree of “spherocity of the granule. In
order to accurately reflect the particle size distribution, 500 or nore
granul es are selected and the above 20 neasurenents are taken for all of

t he granul es,, ang.j.t rage, val.ue is. referred to the degree of
spherocity Zzlnf t %ang‘lagﬁlaig‘%‘é?%‘%é’ﬁ?as@ osition. In the above

measur enent S, &S ;{the m ¢croscope ere can be used, for instance, a digital
m croscope i%/’ﬁGé%‘Egm?‘rﬁﬁL#’ig{cﬁr‘t&{kﬂy KEYENCE. In addition, in the

measur enent of the degree.of spherocity, there can be used, for instance,
an 25 i-mage- anal y2i¥i gfs‘i?sall&wﬂ wvéﬁ%ﬂh‘aﬂ@ﬁﬂ@sﬂ“ﬁgﬁﬂ KERPO-H 2003
32 CORPORATION, ar the.like. fé?é)étAan st ment. Factor for |Intergranul ar

Cohesi ve ForGESUNIpg CpyICesdpgaicg;! @'Frgfmlab CIBERFAE FOTURPENION, ItiSor der t o

make the A dropping ratjo D or the variance of the powder dropping rate V
omml 1,21t | SHibaye dot aaly egmakeiEareleieael byEakRg o apprmimal th§r anul es

thensel ves. As an index for interactive forces of the powder, there can be
used a tensiGEEES khgohhgtcal SB@R&I 3ddyien, thm BEANULSS ARATEXHRALEYEO for ces of
(he. pomder L RYGLTcbheTnel wesycIhe detst] & Slocnalhy oL e pauer, Laver of
br ef er abl y THCHIO8T, thF SeRieaifiPReAsHE (b A HBnYLal JefPREeT oBpSien PF o e
Ceduce. tho THR BIEGERY BN CBHOR FLAss 6t ip BECTErORE SIULL00 (hdPRIPOHRIAGRaDNE A
ar oppi161 97 atfio?n si%ltlo'léts, still more preferably from 100 to 140, most preferably from 100
to 135.
The degree of spherocity C of the granular detergent composition is
measured in the following manner.
An image of a granule is photographed using a microscope. Regarding
15 the image of the photographed granule, a ratio of an area of a circle
circumscribing the image of the granule to an area of the image of the granule is
determined, and a value obtained by multiplying the resulting ratio by 100 is
referred to a degree of spherocity of the granule. In order to accurately reflect
the particle size distribution, 500 or more granules are selected and the above
20 measurements are taken for all of the granules, and its average value is referred
to the degree of spherocity C of the granular detergent composition. In the above
measurements, as the microscope, there can be used, for instance, a digital
microscope “VH-6300” manufactured by KEYENCE. In addition, in the

measurement of the degree of spherocity, there can be used, for instance, an

25 image-analyzing system “LUZEX 2D” manufactured by NIKON



15 The tensile strength (1) of the powder |ayer expresses |evels of the
cohesi ve forces and the aggregation forces of the powder, and the t@$%1k3mn
strength can be obtained by, for instance, using COHETESTER MODEL -f
manuf act ured by Hosokawa M cron Cbrporat@an. The COHETESTER refers to a
machi ne having a cylindrical shape, which can neasure the |levels of the 20
cohesive forces and the aggregation forces of the powder |ayers themselves,
wi t hout detecting frictional forces, by pouring a sanple powder into a cel

di vi ded i nt CORPORAIIOM d@itht igecenter in a horizontal direction; _
uniformy applying a load in A vertical direction for a given tine period;

thereafter renpving the |oad; and measuring a stress when drawi ng the cell
in right-and-left 25 directions. 0 9 DEC 2Q03 33 The sanpl e powder is

nd 2 100 K91 oag TR R RIS Bl n P (OB P8R s ibes thereat tor.
in a hori zofap oo SuErerche AR Bl Chsi e St rength 1 5 () of
e oeae ey e N RABE U B RSt ©
hemmel ves SRdbbibg iR TSR 16y SORELI B0 R ARl Foe R
camot be "SabARkEerRoe S P B bl SRS D AL RIS
bl k- denst 1R eRR ChRRR P Rt eGSR R owpichon ieferdome shram the
powder layers themselves. The tensile strength T of a powder layer of the
10 granular detergent composition of the present invention is adjusted to preferably
30 mN or less, more preferably 20 mN or less, still more preferably 15 mN or
less, still more preferably 10 mN or less, still more preferably 5 mN or less,
especially preferably 2 mN or less, in order to reduce the interaction of the
granules themselves, thereby making the A dropping ratio small.
15 The tensile strength (T) of the powder layer expresses levels of the
cohesive forces and the aggregation forces of the powder, and the tensile strength
can be obtained by, for instance, using COHETESTER MODEL CT-II
manufactured by Hosokawa Micron Corporation. The COHETESTER refers to
a machine having a cylindrical shape, which can measure the levels of the
20 cohesive forces and the aggregation forces of the powder layers themselves,
without detecting frictional forces, by pouring a sample powder into a cell
divided into two portions at the center in a horizontal direction; uniformly
applying a load in a vertical direction for a given time period; thereafter
removing the load; and measuring a stress when drawing the cell in right-and-left

25 directions.




invention as determined by a nethod according to JIS K 3362 is a high
density of 500 g/L or nore. Fromthe viewoints of the inprovenent W§ hﬁ

. transportation efficiency and the conveni ence of users, the bul k densi @: E3
20 500 g/L or nore, preferably 600 g/L orgynore, nore preferably 700 g/L or
nore. In addition, fromthe viewpoints of not lowering the dispersibility
by securing appropriate space between the granules, and by suppressing an

i ncrease of contact points between the granules, and the |ike, the bulk

density is pref erpbl ampRQRvild: i0polfedto i @e%r&%%e%%ﬁ%gﬁe%f%ﬂe

Flowability The flowability of t granul ar detergent conposition of the

present i nypRldNaydis4.d émévaq{d;ﬁ.@g@/loﬁdfié QWb AR adglich RERIAP Ver! - O

seconds or shorter,” nore preflera secon er, nor e

preferably Qnﬁu?@sctﬂ@%fﬁi the 368 fs%ma%ﬁeﬁﬂﬂ ax@&gﬁg{lﬁ%%f%g?%saﬁglggds or

shorter, nore preferably anong especially preféra Ones

seconds or They £ ] r t: i I reguir for

cascadi ng 1%Qﬁ{ﬁ%}mpo%&rfw%%d}gakﬁéﬁrﬁndgéﬁepﬁhgg a%&étﬁsﬂleensgfﬁngﬁq‘bul k

density as ctﬁ{fgﬂgfitﬂe?ou&rlfaﬁe?f&' 10 4. Preparation Process The process for
[ |

obtaining a -density granul ar detergent conposition includes a process
di sclosed in Chapter 5 of Tokkyocho Koho: Shuchi and Kanyo G jutsu Shu
(d ot hes Powder Detergent: Japanese Patent O fice, published in March 26,

1998). Home\fﬁlgsi@th%f?’%&egﬁg%%m the granul ar 15 detergent conposition

havi ng easy urabi I'rty _ P} i but i vi ty of the present invention
conposi &1 on annolrptcrtAHaM BOCRIRRY ol 1ouing these ordi nary processes
In order to reduce the interactive forces of the granules themselves and to
10 make the A dropping ratio D and the variance of powder dropping rate V small,
the surface conditions of the granules cannot be neglected. Since the granules

with a smooth granular surface have small intergranular, frictional forces, the

A dropping ratio and the variance of powder dropping rate become small.

15 (4-2) Bulk Density
The bulk density of the granular detergent composition of the present

invention as determined by a method according to JIS K 3362 is a high density
of 500 g/L or more. From the viewpoints of the improvement of the
transportation efficiency and the convenience of users, the bulk density is

20 500 g/L or more, preferably 600 g/I. or more, more preferably 700 g/L or more.

- In addition, from the viewpoints of not lowering the dispersibility by securing

appropriate space between the granules, and by suppressing an increase of
contact points between the granules, and the like, the bulk density is preferably
1200 g/L or less.

25



and conditions, and the granul ar detergent conposition having desired
powder properties can be obtained by carrying out the particle size

adj ust ment, the 20 granul ar shape adjustment, and the adjust ment J§DEC 2003
“intergranul ar cohesive forces as nentioned above. Here, as for the
particle size, it is preferable that the -dverage particle size of the
granul ar detergent conposition is adjusted to a preferable range, so that
the particle size distribution is nade sharp, and that the amount of the

fine powder g}l)iﬁoa i,ze of less than 125 mis nmade small. As for the 25
gr anul ar sha( s 3@] E}éttyrrent is carried out, so that the degree of

spherocity 0 9 2003 ..appr.oxi mat es 0, nanely approximtes a

spheri cal shapePEﬁ?F ﬁama‘gﬁﬁﬁ,oeé C Eﬂnu?qrﬁcé?qrg?%tr 15&“8 Hhespigsentor ces, an
adj ust mrent f.or | owering, the tensile sirength . of er layer is_ carried
ot - 50"t hatim PG PG 5 SRR EY SHOWATBE s dec SNy /e 45 shorter,
"adjustment... is carrjed_out” as referred . to herein js tg select 5 the
formul ati on D&Wﬁ‘#ﬁ@&&éﬁsﬂl} PIgEessUll mare preierablyd Oissrendoer
granulsation gnd/or Bost-tre nt§ fter granulation, to give desired
powder> pr ofEPTEESsPegally predgrably N AL shores) Tgse ﬁfﬁigtﬁbéxﬁﬂm&)ri si ng
carrying out adjystnents of various adjustnent factors by selecting the

f or mul at i on 5B ¥ ﬁ?%ﬁj’l%ﬂﬂegéﬁﬂgée@ §econds @b apieronbhes Bpwytimeuretars dma
(carrying out granule 10 design), thereby giving a granul ar detergent
conposi ti on Uélflg PRECY requirad foskaeading 105 Hﬂggf p@%{ﬁieygﬁgﬂ ahioppereusadasial i zed
post-treatnents after gfr | ati.on; a%tgrocess conprising carrying out

a [
adj ust nent s TBFASUEFERIO ﬂﬂqggﬁﬁﬁﬁ a§ defiprdsing HStad3pdst - treatnent after

granul ation for the granul ar detergent conposition obtained by an ordinary
process and conditions, thereby giving a granul ar detergent conposition 15
of the present invention, or a conbination of these nethods. A preferable
procegg for 4 eadiHrgPYBHGRAIREESS granul ar detergent conposition of the

present invention_(a process for readily finding a nethod and .
e process for obtaining a high-density granular detergent composition

includes a process disclosed in Chapter 5 of Tokkyocho Koho: Shuchi and
Kanyo Gijutsu Shu (Clothes Powder Detergent: Japanese Patent Office,
published in March 26, 1998). However, in order to obtain the granular

15 detergent composition having easy measurability and distributivity of the present
invention which is suitable to be used with a spoon, the granular detergent
composition cannot be obtained by simply following these ordinary processes
and conditions, and the granular detergent composition having desired powder
properties can be obtained by carrying out the particle size adjustment, the

20 granular shape adjustment, and the adjustment of intergranular cohesive forces as
mentioned above. Here, as for the particle size, it is preferable that the average
particle size of the granular detergent composition is adjusted to a preferable
range, so that the particle size distribution is made sharp, and that the amount of
the fine powder having a size of less than 125 yum is made small. As for the

25 granular shape, an adjustment is carried out, so that the degree of spherocity



conditions for the formulation conposition, and granul ati on and/ or post-
treatnents after granulation) includes a process conprising adjusting each
of 20 adjustnent factors such as an average particle size, a partiﬁgfﬁ @iﬁ[ﬁ
~distribution (Rosin-Rammer's di stributi3%n i ndex), a fine powder r F

having a particle size of 125 mor |ess,””a degree of spherocity and a
tensile strength of a powder |ayer for the granul ar detergent conposition
to operabl e ranges which are preferable mnimal requirenments to be

satisfied (rgf . "monLmal., required ranges',;. 25.th vera

particle si( zag),p?{)%lggaﬁéﬁ ?@,lnea'f‘iléeﬂggﬁ Hfoﬁﬁﬂakﬁ?tai Weflgﬁegﬁl}?pﬁarwﬁaafh Wiy ag%ﬁfEC 2003
36 distributjgon j . . fine powder ratiao,being from?200 to 500 m
500 or | rror e TnEia Ay BpRed0E rerkiE RARRImER bo? s Ble ch Bk stibegth
show ng the ranul.ar, shape bei fro 00, to 150; .and the tensile strength
of a pgwder qf%lggwd%lg%e% %aﬁ%e$ﬁP%F§Efé%dF§Fg@8Hg§ i“@@raf%‘to%éf%@aﬁ& SglﬁlﬁN or
| ess), wherein fupther 5 {, or nore.adj ustme factors selected fromthe
abov)e items am ad PE"@S? og\é}%%e%r'ef%?déﬂpé onglfb%@%‘EfF‘E‘f@r]f‘%félr%@t&sSCICCt
"especial | ref erabl.e ranges”; the er age article size, the particle

si zg d$str¥58?$ ,‘?]éﬂﬂntcﬁ |SHE’“50?/HE%%§ F%Ssg%?%thfer%dltm 5 450 m 2.6
or nore, and 6%.0r. |es res ectivelg/; the degree of , spherocity expressing
t he granul argrgﬂ‘é]ﬁgoﬁépa@rfﬂoé“r%@fi% after grapulating, toogige desed popslsst h of a
powder | ayer expressing the inteygranul ar cohesive forces being 15 nmN or

1 ess). Her e PTOReE]; SPEREIALLY oHBrd et i e PR$ELCRIBpE Bing) qagrying out

preferable ranges are effectively adjusted by sel.ecting factors which fall
within the a%i“?ﬁtW&PtSr ATHRMG aldé‘?%%né g’r?éprﬁﬁé’tselfé}}&gﬂh% nmplaken especi al | y

01 “cach of FTHARTGHIY bIHER] WAL CORREOTS G- EREBABROR (EATRORBON! &rOpPng
e milsur odeBEreethba B & CeesblAr R B ORPAN IO BF B1C PISFEAONVERn
'tems do nOtwn acgliltscfa rytix?ge out th esf)cc(:)i];lized post-treatments after granulation; a process
comprising carrying out adjustments of various adjustment factors in the post-
treatment after granulation for the granular detergent composition obtained by an
ordinary process and conditions, thereby giving a granular detergent composition
15 of the present invention, or a combination of these methods.
A preferable process for readily obtaining a granular detergent
composition of the present invention (a process for readily finding a method and
conditions for the formulation composition, and granulation and/or post-
treatments after granulation) includes a process comprising adjusting each of
20 adjustment factors such as an average particle size, a particle size distribution
(Rosin-Rammler’s distribution index), a fine powder ratio having a particle size
of 125 pm or less, a degree of spherocity and a tensile strength of a powder layer
for the granular detergent composition to operable ranges which are preferable

minimal requirements to be satisfied (referred to as “minimal required ranges”;

25 the average particle size, the particle size distribution (Rosin-Rammler’s



VI-, 1.0, P<80 gf/cm D< 14%and 30 ~< K < 230, it is preferable to
repeat the above adjustnent operations. In addition, even if a particular
adjustnment factor 20 is within the especially preferable range, it{§ C 2003
~effective to carry out a process of adjusting to a still nore preferable
range. Incidentally, the minimally requi P8d ranges and the especially
preferable ranges nentioned above are not limted to the above ranges.
Each of the adjustment factors may be sel ected from each of preferable

ranges nentioned 25 abgve, so that when certain preferabl e ranges are taken
as nini mal | >¢l$t@§urlpaan§ﬂ§, ot m@n@spowﬁﬁb@él,o ne fione 289 10,580 Hang O air e
taken as especi al | referable ranges. |In addition, once finding a process
f or obt ai ni APE: @F‘iﬂﬁf%gpf [féﬁ’e‘ieéﬁﬁ'ﬁnve ;i degies of sphenseity shewing thevent i on
(formul ati on comnposjtion, and a _process and conditions for granulation
and/ or post HAWHERERPCHIRE fmﬂﬁpé@ ilafly and the tapsileasirengph ofia pomsier dtyarhe
granul ar detergent conposition can be carried out, without measuring or
cal cul at i ng ShAw g theanée semubagrdesiyedpisen deing 30 mN ondessh seherenyfurfesssur e
P, the A dropping ratig D, and the index K, and each of the adjustnent
factory in tWe Udupkeadipstnyat jageessselectel fNem therabovedientsoareadjusted ty each
of the adjustnment factors will be explained, without intending to limt
t he process Mejc pBidpplergngesyiretearcdrto ag Sespagially phpebletiangesst thhavgagsent
i nvention to the processes nentioned_bel ow él Met hod for Adjusting
Aver age Par tagtiele sgiez thq partislepsies distibhwiang aadjthe fine powalee ratiebpiagtfireie si ze
of the granul ar detergent 15 conposition, thereby making the particle size
di stri buti oR28Hard>0 we, Leomsione endféde cad¢ssstdaspectivedyahedageeepafiticl e si ze,
it is preferable to carry out a step of treating coarse granules or fine
powder by scpBerpsithicapsessingadegrangdnrs shopeiboing fiorth160 $o 4% ambithaitensile
classification. Regarding the granul ar detergent conposition

strength of a powder layer expressing the intergranular cohesive forces being

15 mN or less). Here, the adjustment factors to be adjusted to especially
preferable ranges are effectively adjusted by selecting factors which fall within
the minimal required ranges, and most departing in the especially preferable
ranges. In addition, during the course or after the termination of éach of
15 adjustment operations, the variance of the powder dropping rate V, the inserting
pressure P, the A dropping ratio D and the index K are measured or calculated at
each instance. When one or more of these items do not satisfy the ranges of
V =< 1.0, P < 80 gf/cm, D = 14% and 30 =< K =< 230, it is preferable to repeat the
above adjustment operations. In addition, even if a particular adjustment factor
20 is within the especially preferable range, it is effective to carry out a process of
adjusting to a still more preferable range.
Incidentally, the minimally required ranges and the especially preferable
ranges mentioned above are not limited to the above ranges. Each of the
adjustment factors may be selected from each of preferable rangeé mentioned

25 above, so that when certain preferable ranges are taken as minimally required



containing | arge amounts of coarse granules and having a | arge average
particle 20 size, a process conprises previously pulverizing the detergent
conposition, and conbining a classification operation as occasion QFwﬁnﬂE}
In addition, a process for preparation nprising supporting a suﬂfa ant
inaliquid state to base particles in ich the average particle size and
the particle size distribution are previously adjusted is effective for

t he adjustnent of the average particle size 25 and the particle size

distribution, 0 9 DEC 2003 .38 (2) Method for Adj.ustin ree of Spherocity
Regar di ng t HB&Hy H%qrﬁé’ﬁ?{%&b%f’ ﬁ%“gfég"r‘%ga?%f‘ a§ﬁﬁ%§‘{5iﬁ¥ 9{&@%&3@@3& process of
subj ecting the detergent particles obtai ned by the granule production to a
St eat mont of ARG DGR T R 2peies oy chebipinelh BemwTcieRReBh and
roundi ng off corners t he granul es. an alternative nmethod, there is a
net hod usi n&onﬂ?oé‘ﬂlﬂrbgpmrﬁ W@%’&“I@@'ﬂéﬁ?‘é@ﬁ‘ﬂ’%ﬁﬁ@r aed aypragessuch as
_possi ble for detergent raw material, for instance, spray-drjed granules,
and granul atainad"%ﬁftwn%rér granulatipn ard/oL pestdreatHaRt alter ﬁéﬂh’éﬂ@n),ﬁbﬁ aguia

- nmet hod_described in J [%gnese 10 ,Exam ned Patent Publication No. Sho 41-563,
conpri$ing PEPYSHAT granHar defergens compRsitiog Grascsarsed gt ewvithout he
bottom of a cylindrical granul e- adjusting chanmber, wth keeping a_ side

wal | in a stBfasuragarealulatpgtheiqarianea pt Peydssdtopping wate Vonhoinseréng
rotating nenber; a m?]t@hod descri bed in Japanese Patent Lai d-Open No. Hei
2-232300, cOEPHES Rgthedhdronmsng ratiqyPanand Hia nges K. andl spchof 1he adjususentn a
peri pher al &i rect] og usi ngs{g Bgt atabl e table having radial projections; a
net hod descrPYEE g SPERE tPa PEPRESS-ai d- Open No. Sho 62-598, conpri sing
contacting and colliding a granul ar detergent conposition with the vessel

wal | by carrying the granul ar detergent conposition with gaseous rotating
and a net hod described in

current along a |1 surface inside a vessel; &

W95/ ¥$394, Conprh\{%tn@e%hod% for adjusting each of the adjustment factors will be
explained, without intending to limit the process for obtaining a granular
detergent composition of the present invention to the processes mentioned below.
(1)  Method for Adjusting Average Particle Size

It is preferable to adjust the average particle size of the granular detergent
15 composition, thereby making the particle size distribution sharp. As the method
for adjusting the average particle size, it is preferable to carry out a step of
treating coarse granules or fine powder by some method such as classification
with a sieve and air-classification. Regarding the granular detergent composition
containing large amounts of coarse granules and having a large average particle
20 size, a process comprises previously pulverizing the detergent composition, and
combining a classification operation as occasion demands. In addition, a procéss
for preparation comprising supporting a surfactant in a liquid state to base
particles in which the average particle size and the particle size distribution are
previously adjusted is effective for the adjustment of the average particle size

25 and the particle size distribution.



20 increasing a degree of spherocity by utilizing a shearing force
generated by contacts of the granules thenselves in a vessel rotary m xer.
In addition, also included as an effective nethod is a preparation(®fptesid
conprising supporting a surfactant in a,Liquid state to spray-dried
granul es of which degree of spherocity 'S previously controlled. 25 0 9
DEC 2003 39 (3) Method for Adjusting Particle Size Distribution It is
determ ned in the same nanner as the nmethod for adjusting the average
particle size. In addition, it can be adjusted by appropriately bl ending
granul es once classified. 5 (4) Method for Adjusting Fine Powder Ratio In

h t ticl i ze,
Step compri othg PaRVAgF eRES R DBB3 el H§V§¥ “dlassiication wit ﬁ
' , I f k d ddition
The. pr bpar al Sna '%5# bab8 raiBneaty 4 Dok ber T phBlost et ihBreseflor "

d f f,l hat
L?Eé?éé;’ sa? 17305 b e GRS el 3B tiiray P rea@tﬁétm% 3%'1; Layer
R th I wd . f
Fedace 15 diratrBEnas ki idhieal ERER oS hE s ottt S ke The
nmet hods for edum n ohesi ve fqrces,incl ude 1 chani cal , treat ment of
the granul aPf E‘EFPFEISC& %ﬁrﬁfali‘)‘le% %ﬁeal’ﬁ{l gty ;%Ieg%ﬁa}féggqi H§L08| eedi ng
out of the surfacifant. The chani cal f at ment rreth d incl. gfﬂe a met hod
of coating ERAMIES hainE AN GcrHEn dneree o %@1@.5%%&@?5{15@ 25 ROFSIDIR 1Tt | ne
g?‘gﬁﬁ{;r SL i tgher agvp%l'%gﬁrwé, to ? 1ggtaﬁt%s§§r%|)(n Tie do nu e%sar(lcs E?a%% ar{?nsgsx)mt%f the

maintaining its shape. Concrete methods include a method described in Japanese

10 Examined Patent Publication No. Sho 41-563, comprising rotating at a high
speed a rotating member arranged at the bottom of a cylindrical granule-
adjusting chamber, with keeping a side wall in a static state or rotating in an
opposite direction of the rotating member; a method described in Japanese Patent
Laid-Open No. Hei 2-232300, comprising continuously granulating by applying

15 forces in a peripheral direction using a rotatable table having radial projections; a
method described in Japanese Patent Laid-Open No. Sho 62-598, comprising
contacting aﬁd colliding a granular detergent composition with the vessel wall by
carrying the granular detergent composition with gaseous rotating current along a
wall surface inside a vessel; and a metﬁod described in W095/26394, comprising

20 increasing a degree of spherocity by utilizing a shearing force generated by
contacts of the granules themselves in a vessel rotary mixer. In addition, also
included as an effective method is a preparation process comprising supporting a
surfactant in a liquid state to spray-dried granules of which degree of spherocity
is previously controlled.

25



an intergranular, weak shearing force by using a device as described in WO
95/26394. In addition, there is a method of reducing the nunber of contact

points of the granules by adjusting the average particle size, the Parl Qi
size distribution and the degree of sphejocity. The chem cal treatment

met hods 25 include a nmethod of adding a I ting point-elevating agent for a
liquid 0 9 DEC 2003 40 surfactant; a nethod of adding an anionic surfactant
capable of having a lanellar orientation with the liquid surfactant; and a

i 3 i . - , he like. 5
(6) Vet hod 13 AdMsfadt sl &aﬁacf?.ﬁ%%ﬁ%h: ;"tﬁqaﬁ?'ei”ﬂ tﬁél same manner
i i . i t owder. | ayer,
mot hods netude ot ney BT SR} wijﬂéféﬁlﬂﬁ&rmgwﬁfeﬁaﬁf%hngﬁé? fine
. i . e havi n rtj.
oS orCT chdge MAERIGAE BOMRBlion B SATHE Sl BEapitonniely Plénding

nmet hod of 10 ening the .granul ar surface by applying an intergranular,
weak sheari %ﬁrﬁ@%@gcggﬁﬁgﬁﬁgmed above. 5. Detergent Article According to

the present invention, there is provided a detergent article 15 conprising
a contai ner housing the granul ar detergent conposition of the present

i nvention, a on-sh d measuri evice used for neasurenent of the
granul ar def@?ge e@m§%€cﬁ5ﬂ?ngrﬁ’é‘%€‘%égﬁ Hrticle of the prgseﬂt
invention has al f the easy scooping, e easy. measuring, and the easy
:ji \ét ri buting by tfﬂéﬁe §i5‘88r¥3%‘H¥f;5@8 th@%ﬁmi&a@w&g tgﬁa‘f@ﬁagwaalca@my
snooth texture to the user 20 i 'gne oper.ation usin he spoon-shaped
nmeasuri ng dé\t/‘?Pc‘é?mPHS‘é'&dFmoé{H}gﬁw PRV ey Hieans pk clagsifisatian wilbsipvesed
i gh- i . i.cle,. ed with nmeasuri ng device

Lf Le? P Ihgg gaﬁgglhég,{ﬁp%gc}rgégﬁgflc ?ii(%:llsc caerne o%%.ufn adtx\lﬂtlon, glthe preparatglon

10 process comprising a pulverizing process, there is a tendency of increased fine

powder ratio, so that a greater care is preferably paid.

(5)  Method for Adjusting Tensile Strength of Powder Layer
Regarding the tensile strength of a powder layer, it is preferable to reduce
15 the cohesive forces of the detergent particles themselves. The methods for
reducing cohesive forces include 1) a mechanical treatment of the granular
surface; and 2) a chemical treatment for suppressing bleeding out of the
surfactant. The mechanical treatment method includes a method of coating the
granular surface with fine powder (generally ultrafine powder), or further a
20 method of lessening roughness (ruggedness) of the granular surface by applying
an intergranular, weak shearing force by using a device as described in
WO 95/26394. In addition, there is a method of reducing the number of contact
points of the granules by adjusting the average particle size, the particle size
distribution and the degree of spherocity. The chemical treatment methods

25 include a method of adding a melting point-elevating agent for a liquid



for instance, super-concentrated granul ar detergent product housed in a
nmeasuri ng device-installed container described in Japanese Exam ned Patent
25 Publication No. Hei 7-116480, a detergent housed in a bottle dedd jf§ettl]
in O 9 DEC 2003 41 Japanese Patent Laid-Open No. Sho 53-43710, and the

| i ke. EXAMPLES Adj usted Preparation Exaﬁ%le 1 5 Fourteen parts of a
potassium | inear alkyl (10 to 13 carbon atons)benzenesul fonate; 8 parts of
a sodium al kyl (14 to 16 carbon atons)sulfate; 1 part of a

pol yoxyet hyl ene(average mples of EO 8) alkyl(12 to carbon atons
et her; 7 pafudaganty asTBﬁ‘ﬁlOE’PE a@é%ﬂ%aﬁ%w %l'i/rtarfé‘)[}t Cfﬁétélﬁﬂ?élagfngz%i?m?ﬁaﬁk 1
part of No. 1 sodiumsjlicate; 5 parts-.of, sodium carbonate; 16, part.s of
pot assi um 10rieBiatieRaYh the ﬁ@b‘&lrsc”épaﬂanébﬂ}m‘?@a? c,:oz%_rg %ﬁrsﬁl%faﬁf’ ‘%@Hiaum
sulfite; 2 parts of _sodi um pol Xac,r yl ate (average nol ecul ar wei ght: 10000);
2 parts of ptsieInyPleROlymerQIthe k&r age nol ecul ar wei ght: 8500): and
fluorescent dyes (0.2 parts of Tinopal CBS-X and 0.1 parts of WH TEX SA)
were mxed with water to prepare a slurry having a solid ingredient of 48%
by weight (tenperature: 65C). The 15 resulting slurry was dried by using a
count é curr émt f Nethoyfer sljusingr JurfagecCondiiong phfmip@genavi ng a bul k
density of about 320 g/L. The content of volatile conponents was 3%
(amount | ost at I0%i® same mansgr 83 thenagthodsor pdjusting theienslevkenghrefl s, 4
kg/ H of sodium carbonate (heavy ash), 1 kg/H of crystalline silicate
powder s ( pulpowrdez dayepy methadsdnclgisagnethod pf soalieg thir giapnkar sppface witthjhe and
3 kg/ H of the above pol yoxyethyl ene al kyl ether were continuously supplied
to a conti niimespdwdaadgengmatlfulaafine pawdyr, prefierabdy shoseihyinga Rarigle swge
resulting mxture was pelletized by using a tw n-screw extruder ("PELLETER
DOUBLE, " nmawniifSacmuorddssand-asharpaadacleGize, distribution), and further 2 method of

10 smoothening the granular surface by applying an intergranular, weak shearing

force as mentioned above.

5. Detergent Article
According to the present invention, there is provided a detergent article
15 comprising a container housing the granular detergent composition of the present
invention, and a spoon-shaped measuring device used for measurement of the
granular detergent composition. The detergent article of the present invention
has all of the easy scooping, the easy measuring, and the easy distributing by the
spoon-shaped measuring device, and gives a powdery smooth texture to the user
20 in the operation using the spoon-shaped measuring device.
In addition, the detergent article can be suitably used for a high-density
detergent article, measured with a measuring device other than spoons, including,
for instance, super-concentrated granular detergent product housed in a
measuring device-installed container described in Japanese Examined Patent

25 Publication No, Hei 7-116480, a detergent housed in a bottle described in



Ltd.) arranged at the discharge outlet of the kneader, to give cylindrical

- pellets 25 having a dianmeter of about 3 nm Wiile 5 parts of powdefypEC 2003
zeolite (average 0 9 DEC 2003 42 particle size: about 3 n) as a

di sintegration aid was added, based on 1q parts of the pellets,

pul veri zing and granul ati on process was carried out by a Fitz MII

(manuf actured by Hosokawa M cron Corporation) equi pped with a screen having
a 1.5 mmsieve opening with aeration of cool air at 14C. 5 The results of
various Kingg, es%'l%t&{ %ﬁ&t ;I?&Ng"gﬁ@@% 10} GhEmelige, particle size

di stribution,“fine er egree”of” 'spherocity, ‘tensile strength of
powder | ayer, |nsert|ng pressure A dropping ratio, K value, variance of

dr oppi ng rate anount of dust generated) nmeasured for the resulting

gr anul ar éﬁgééﬂpﬁﬁ conposition are shown in Table 1. These properties
wer e measur met hods described in the respective itens described
above (The sape q,be al for %gg nmeasurenment for the properties of the
resulting g ition in each of the follow ng adjusted

T oo o AT VRl PL0 T
AR SRS ot il
compost ¢ on 1P ShAET YRR sr?eka\tf%ﬁgéirf et pf Bp2Rl A2 el &8omaent y

1002 O e BB S SERE SRR AR R i g O RBEIA 1

I d rret r of 400 aclrndrrcal
?;ﬁ g{ Lype M ose art othﬁv I'%diund sfh%atrel g parts o% ditm carbonatemi% partsyof potassium

10 carbonate; 1.1 parts of sodium sulfate; 1.5 parts of sodium sulfite; 2 parts of
sodium polyacrylate (average molecular weight: 10000); 2 parts of polyethylene
glycol (average molecular weight: 8500); and fluorescent dyes (0.2 parts of
Tinopal CBS-X and 0.1 parts of WHITEX SA) were mixed with water to prepare
a slurry having a solid ingredient of 48% by weight (temperature: 65°C). The

15 resulting slurry was dried by using a countercurrent flow type spray-dryer to give
granules having a bulk density of about 320 g/L.. The content of volatile
components was 3% (amount lost at 105°C for 2 hours).

Next, 50 kg/H of the above granules, 4 kg/H of sodium carbonate (heavy
ash), 1 kg/H of crystalline silicate powders (pulverized product of SKS-6,

20 average particle size: 27 um), and 3 kg/H of the above polyoxyethylene alkyl
ether were continuously supplied to a continuous kneader (manufactured by
Kurimoto Tekkosho K.K.). The resulting mixture was pelletized by using a
twin-screw extruder (“PELLETER DOUBLE,” manufactured by Fuji Paudal Co.,
Ltd.} arranged at the discharge outlet of the kneader, to give cylindrical pellets

25 having a diameter of about 3 mm. While 5 parts of powdery zeolite (average



09 DEC 2003 43 of 600 nm and a volune of 75.4 L. In addition, kgg[h%f &
crystalline alumnosilicate was sinultaneously supplied thereto aél B 9
powder. The conponents were subjected to a surface treatnment for 30
mnutes in the drum type mxer with a Frpude nunber of 0.3 at a rotational
speed of 37 rpm while 5 keeping the tenpErature of the powder between 45
and 55 C. The final tenperature of the powder was 51C. The properties of
the resulting granul ar detergent corrposition are shown in Table 1.

ot ned by HROCFHGAR aﬁ*’%&rﬁb%roa HER G Ehdae R te];fﬁllé%%:\s

foll A s| t 222 k di 120

kg of  a 4039%{7 Peligtit b Iér Bﬁﬁpeéemwbﬁqagaei%pgﬁg Hiefho ko

f it and the re ray-drj ed

gr aﬁﬁloeI wgs ( %@"% B‘;%BE% Cé n %OIBBQ%) ?ﬁ“éﬂﬁﬂde %%Eeg{ ?‘é}.ﬁg
ticl f 250. bul k t f 650. g/ t bilit f

D5 L/ 100° g2 kogaRErErE ogeRiagrith dpraimiclicpel ab hadéasﬁﬁﬁ;’és: (Pon (vel ght

rati o) .of zeolite/sodium polyacrylate/ SOdI um suI fat e/ wat er 50/ 8/ 37/ 5.
Next , g\ sur f act ant corrp05|t|on was prepared. Eighteen parts by wei ght 20

(5.4 kg) of the v eth e et her, parts by weight (0.6
kg) of the poly QEVéHPue/ng]SS’%ﬁg‘%li’@?@ytl%ﬁeﬁaﬁﬁ%ag(iPaﬂilfﬁg‘) Sigk, pal mtic
acid were mxed, and adjusted_to 80C Twenty-five parts by weight (9 kg)
of the base P@Ftéﬂﬁlsézeo@é wiom, figspowdes gatiay egr%:yof,\m}@mm()gtm)le@ﬁreagth
crystalline Ikal rIetaI silicate, and 7 parts by 25 weight (2.1 kg) of an
anor phous al AYel: SREINE BIGHHHTE el qropping saiiedl o abieDrarizngsof

dropping rate, amount of dust generated) measured for the resulting granular

10 detergent composition are shown in Table 1. These properties were measured by
the methods described in the respective items described above (The same can be
said for the measurement for the properties of the resulting granular detergent

composition in each of the following adjusted preparation examples).

15 Adjusted Preparation Example 2

The granular detergent composition of Adjusted Preparation Example 1
was re-pulverized by a Fitz Mill, and thereafter coarse granules having a size of
850 um or more were removed with a sieve. Further, fine powders were
lessened by a fluidized bed. The properties of the resulting granular detergent

20 composition are shown in Table 1.

Adjusted Preparation Example 3

Twenty kilograms of the granular detergent composition of Adjusted
Preparation Example 2 was supplied at a volume packing ratio of 30% into a

25 drum-type mixer having a cylindrical diameter of 400 mm, a cylindrical length



44 M xer (manufactured by Matsuzaka G ken Co., Ltd.; capacity: 130 L;
equi pped wth a jacket), and the rotations of a nmain shaft (rot at[jgoml 7003
speed: 60 rpn) and a chopper (rotational speed: 3000 rpn) were started.

I ncidental ly, hot water at 80C was allowed to flowinto the jacket at 10
L/ mnute. Twenty-eight parts by 5 weight 4?8.4 kg) of the surfactant
conposition described above was supplied into the above mxer in 3
m nutes, and 8 mnutes thereafter the agitation was term nated. Next, 10

parts by wei (3 k of cr | Lne al um. nosjlicate was supplied into
the mi xer, ﬁ%gstoggrflfna%g af%‘ﬁugﬁyi’goﬁé‘s.emﬂﬁfé“ %ﬁ%kﬁt@%ygaﬂﬁl%i schar ged,
and thereafter coarse, granules were renoved wWth a sieve havjng 1410
msi eve operiHIORHEHSY Sds SHRBUaRsOUslyesupalics hergtogrsiina poseles: gt
conposition are shown in Tu?)bl e % Ad'rEsted Preparati' on,ExarrpI§15 15 A
granul ar derOMRANEREONBBsTUDIRTeG o M|t amepa ok FEMIBHNERHN thex i

adj usted as foll qws. glanlyl es, havi ng % size of 125 mor_ |ess and granul es
havi ng a si ZEP&MIEROWHAG Fioyde numben of Spbhiter yrtational sperd af §2mpme 5hilssi t i on
were renmoved with sieves. The properties of the resultin ranul ar
detergent  d6RPBLY e demagtwgdiiihe powesr hetﬂeeaélsﬂcﬁjndsﬁeﬁg Pleptinak i on

Exanpl e 6 Twenty kil ogranms of the granul ar detergent conposition of

Adj usted PrePREEIIGD Eha@gmies“wa%1s@p6|"hee1@toacrt@s\xrflthmespamg granudir o of
30%into a drumtype m xer having a cylindrical dianmeter of 400 mMm a

cyl i ndri cal detgigenf comnpgsivom argshoxvtimal e dme of 75.4 L. In addition, 0.3
kg of a crystalline 0 9 DEC 2003 45 ‘

Adjusted Preparation Example 4

10 A granular detergent composition was obtained by the following method.
A base granule was first prepared as follows.
A slurry comprising 480 kg of water, 222 kg of sodium sulfate, 120 kg of
a 40% by weight aqueous solution of sodium polyacrylate, and 300 kg of zeolite
was subjected to spray-drying, and the resulting spray-dried granule was used as
15 a base granule. This base granule had an average particle size of 250 um, a bulk
density of 650 g/L, a supporting ability of 25 mL/100 g, a particle strength of
450 kg/cm?, and a composition (weight ratio) of zeolite/sodium
polyacrylate/sodium sulfate/water = 50/8/37/5.
Next, a surfactant composition was prepared. Eighteen parts by weight
20 (5.4 kg) of the above polyoxyethylene alkyl ether, 2 parts by weight (0.6 kg) of
the polyethylene glycol, and 8 parts by weight (2.4 kg) of palmitic acid were
mixed, and adjusted to 80°C.
Twenty-five parts by weight (9 kg) of the base granule described above,
30 parts by weight (9 kg) of a crystalline alkali metal silicate, and 7 parts by

25 weight (2.1 kg) of an amorphous aluminosilicate were supplied into Lidige



al um nosilicate was sinultaneously supplied thereto as a fine powder. The
conponents were subjected to a surface treatnent for 30 mnutes in the
drum type mxer with a Froude nunber of 0.3 at a rotational speed QfJ D@@ 2003
- rpm The properties of the resulting granul ar detergent conpositionare
shown in Table 1. 5 Adjusted Prepar ation4"ExarrpI e 7 A granul ar detergent
conposition was obtained by addi ng an enzyne granule (Savinase 18T Type W
manuf act ured by NOVO Nordisk) to the granule of Adjusted Preparation
Exanple 6 sp_as {0 have an ynt of 2 parts by weight 10 based on 100
parts by welMjKer éﬂlal% C@F%Ema‘é%w&enc@mgﬂt?@@PltTh@%léﬁéﬂtnmg of
the resulting, granul ar detergent conposition are shown in Table 1. Adjusted
Pr epar at i onwwge‘&ﬂl theretafionger &rga shafiniseationalsprad: brpmpeadsy t he
followi ng method. 15 A base granule was first prepared as follows. A
slurry conpfhennsg (m@thk@alépe%gt@q() Ippy) Wepeatartasdi logidentally, dot vetekat of

sodi um carbonate, 120 kg of a 40% by wei ght aqueous sol ution of sodi um

pol yacryl at 80° Qs 2lovieg offlowdniot the jrekst atibp gﬁthconyWMi pegts tand t he
resulting spray-dried granule was used as a base granule. This base granule
had 26 an aweighid8dakg) of the supfaciant omopesitian iebditbehatiave wis egplipdinta
supporting ability of 55 nl/100 g, a particle strength of 250 kg/cn2, and
a conposi ti the aboneimixer imBiminusss, and Bimmusesdihareafier hecagitadios/ wasli um
carbonat e/ sodi um sul fate/water = 42/8/25/20/5. Eighty parts by weight (24
kg) of the tsagw@najednul e descri bed above was 25 supplied into Lodige M xer
(manuf actured by Matsuzaka G ken Co., Ltd.; 0 9 DEC 2003 46 capacity: 130
L; equi pped wi t hNgx},ddkpar}s bameightd3 kg af kamysiallime rabimirsdsalicate was

supplied into the mixer, and agitated for 60 seconds. The components were
10 discharged, and thereafter coarse granules were removed with a sieve having a
1410 um-sieve opening. The properties of the resulting granular detergent

composition are shown in Table 1.

Adjusted Preparation Example 5

15 A granular detergent composition of Adjusted Preparation Example 4 was
adjusted as follows. Granules having a size of 125 um or less and granules
having a size of 500 pm or more in the above granular detergent composition
were removed with sieves. The properties of the resulting granular detergent
composition are shown in Table 1.

20

Adjusted Preparation Example 6

Twenty kilograms of the granular detergent composition of Adjusted
Preparation Example 5 was supplied at a volume packing ratio of 30% into a
drum-type mixer having a cylindrical diameter of 400 mun, a cylindrical length

25 of 600 mm, and a volume of 75.4 L. In addition, 0.3 kg of a crystalline



(rotational

rotated, and hot water at 80C was allowed to flowinto the jacket a
L/ mnute. Twenty parts by weight of a surfactant conposition at 80C
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speed: 60 rpn) was started. Incidentally, a chopper was not

b Bec 2

m xture 5 conprising 17 parts by wei ght of5 a pol yoxyet hyl ene al kyl et her,
part by weight of polyethylene glycol, # part by weight of sodium

and 1 part by weight of water: 6 kg) was supplied into the
in 2 mnutes, and thereafter the conponents were agitated for
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15
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25

f, Adj usted .
o(% Ac'lbjujst%a E?reparatlon Example 6 so as to have an amount of 2 parts by weight

based on 100 parts by weight of the granular detergent composition. The

properties of the resulting granular detergent composition are shown in Table 1.

Adjusted Preparation Example 8

A granular detergent composition was obtained by the following method.

A base granule was first prepared as follows.

A slurry comprising 480 kg of water, 120 kg of sodium sulfate, 150 kg of
sodium carbonate, 120 kg of a 40% by weight aqueous solution of sodium
polyacrylate, and 252 kg of zeolite were subjected to spray-drying, and the
resulting spray-dried granule was used as a base granule. This base granule had
an average particle size of 270 um, a bulk density of 580 g/L, a supporting
ability of 55 mL/100 g, a particle strength of 250 kg/cm?, and a composition
(weight ratio) of zeolite/sodium polyacrylate/sodium carbonate/sodium
sulfate/water = 42/8/25/20/5.

Eighty parts by weight (24 kg) of the base granule described above was
supplied into Lodige Mixer (manufactured by Matsuzaka Giken Co., Ltd.;

MFREdarried out for | minute. The conponents



5 Preparation Exanple 10 was supplied at a vol une packing ratio of 30%into
a drumtype m xer having a cylindrical dianeter of 400 mm a cyli ngigi[]gfalzuua
|l ength of 600 mm and a volune of 75.4 L. In addition, 0.3 kg of
crystalline alumnosilicate was sinmult ously supplied thereto as a fine
powder. The conponents were subjected to a surface treatnment for 20
mnutes in the 10 drumtype mxer with a Froude nunber of 0.3 at a
rotational speed of 37 rpm The properties of the resulting granul ar

detergent c it ar, i : j L@n Exanpl e
12 15 The sg gégggrl' dﬁﬁ?%ﬁ%@? J%&%fﬁ%%@%@eﬁﬁ?ﬁ?{%ﬁﬁ%&gﬁpl e 8 was

brepar ed. - SEERiohabaid, BAh ) e\, (rRRchidiB) a¥hobBer RASGOPEAAME

descri bed ove was sup into Lodige xer “(manufact ure
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rotation of 'a marn s (rotation was started.
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andt her ear PEIHAEE Wit 0 VRS A IR i E'aBol ORAPHER Milles) nd LM O
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et or gont Aoty (55 SR b E i abllen 167 5 Sinles I g h B Bl L e vr e
supplied i nHQte}é]e%t%Bﬁ‘lvp%shquli. gfh%ff)%rertléasrﬁjf the resulting granular detergent

10 composition are shown in Table 1.

Adjusted Preparation Example 9

A granular detergent composition of Adjusted Preparation Example 8 was
adjusted as follows. Granules having a size of 125 um or less and granules
15 having a size of S00 um or more in the above granular detergent composition
were removed with sieves. The properties of the resulting granular detergent

composition are shown in Table 1.

Adjusted Preparation Example 10

20 Twenty-five kilograms of the granular detergent composition of Adjusted
Preparation Example 8 and 0.8 kg of a crystalline aluminosilicate were supplied
into the above Lodige Mixer, and the rotations of a main shaft (rotational speed:
120 rpm) and a chopper (rotational speed: 3600 rpm) were carried out for 1
minute. The components were discharged, and thereafter coarse granules were

25 removed with a sieve having a 710 um-sieve opening. The properties of the



the rotations of a main shaft (rotational speed: 120 rpm and a chopper
(rotational speed: 3600 rpm were carried out for 1 mnute. Twenty ggUdEE 2003
kil ograns of the resulting granul ar detergent conposition was supplied at
a volune packing ratio of 30%into a drumtype m xer having a 10
cylindrical dianmeter of 400 mm a cyli nd#7 cal |l ength of 600 mMm and a
volume of 75.4 L. In addition, 0.3 kg of a crystalline alum nosilicate was
simul taneously supplied thereto as a fine powder. The conponents were
subjected to a surface, treatnment for 30 mnytes jn_the drumtype m xer
with a FroutrsuHingograngiargletergent corpasiion At shoyaem B#bI82.rpm 15 Granul es
having a size of 125 mor |less and granules having a size of 500 mor nore
in the above granul ar conposition were renoved with sieves. The properties
of the resulting granul ar detergent conposition are showmn in Table 1. 20 0
9 DEC 2003 Adjusied KrepangliQnEXamgig Adj ust. Adjust Adjust. Adjust. Prep.
Prep. Prep. Prep. Prep. Prep. . .
Fifteen kilograms of the granular detergent composition of Adjusted

5 Preparation Example 10 was supplied at a volume packing ratio of 30% into a
drum-type mixer having a cylindrical diameter of 400 mm, a cylindrical length
of 600 mm, and a volume of 75.4 L. In addition, 0.3 kg of a crystalline
aluminosilicate was simultaneously supplied thereto as a fine powder. The
components were subjected to a surface treatment for 20 minutes in the

10 drum-type mixer with a Froude number of 0.3 at a rotational speed of 37 rpm.
The properties of the resulting granular detergent composition are shown in

Table 1.

Adjusted Preparation Example 12

15 The same base granule as that of Adjusted Preparation Example 8 was

prepared. _ |
Seventy-eight parts by weight (23.4 kg) of the base granule described

above was supplied into Lodige Mixer (manufactured by Matsuzaka Giken Co.,
Ltd.; capacity: 130 L; equipped with a jacket), and the rotation of a main shaft

20 (rotational speed: 60 rpm) was started. Incidentally, a chopper was not rotated,
and hot water at 80°C was allowed to flow into the jracket at 10 L/minute.
Twenty-two parts by weight of a surfactant composition at 80°C (a mixture
comprising 10 parts by weight of a sodium linear alkyl(10 to 13 carbon
atoms)benzenesulfonate, 8.5 parts by weight of polyoxyethylene alkyl ether,

25 1 part by weight of polyethylene glycol, 1 part by weight of sodium palmitate,



Ex. 1Ex. 2Ex. 3Ex. 4Ex. 5 Ex. 6 Average Particle Size535349345405355 355
Particle Size Distributionl.72.72.82.53.3 3.4 Fine Powder 09 DEC 2003
Rat i 08. 54. 22. 310. 60.2 0.1 Degree of Spherocityl56156142148148 139 Tensile
Strength of 121031412 10 Powder Layer Insgrting Pressure9866343731 25 A

Dr oppi ng Rati018. 016. 79. 616. 012. 2 10.8 K Val uel1120629124320161 107 Vari ance
of Dropping Ratel. 671. 350.841.551.02 0.73 Anpunt of Dust

Gener at ed80231513130 0 - Continued -- Continued - Adjust. Adjust. Adjust.

R st 20 U1 Al L BSOS S0P B0  ESpel Bl
of *Spher oci (5 TGS AR e B et e e Moty mies, o sives o
granular detergent composition. :
Further, 25 kg of the resulting granular detergent composition and 0.8 kg
5 of a crystalline aluminosilicate were supplied into the above Lédige Mixer, and
the rotations of a main shaft (rotational speed: 120 rpm) and a chopper
(rotational speed: 3600 rpm) were carried out for 1 minute,
Twenty kilograms of the resulting granular detergent composition was
supplied at a volume packing ratio of 30% into a drum-type mixer having a
10 cylindrical diameter of 400 mm, a cylindrical length of 600 mm, and a volume of
75.4 L. In addition, 0.3 kg of a crystalline aluminosilicate was simultaneously
supplied thereto as a fine powder. The components were subjected to a surface
treatment for 30 minutes in the drum-type mixer with a Froude number of 0.3 at
a rotational speed of 37 rpm.
15 Granules having a size of 125 wm or less and granules having a size of
500 um or more in the above granular composition were removed with sieves,
The properties of the resulting granular detergent composition are shown in

Table 1.

20



Powder Layer Inserting Pressure2623232320 19 A Droppi ng

Rati 010.918.016.98.97.2 7.1 K Val uel132612257653 50 Vari ance of Drom;gl[][g 003
Rat e0. 762. 321. 850. 550. 32 0. 29 Ampunt of Dust Generated00000 0 5 0 9

2003 50 Here, as the pol yoxyet hyl ene alkyb et her, there was used one

manuf act ured by Kao Corporation under th trade nane of "EMJULGEN 108 KM
(average nol es of ethylene oxides: 8.5; nunber of carbon atons in alkyl
noiety: 12 to 14; nelting point: 18C). As the polyethylene glycol, there 5
was used one nenufactured by Kao Cor por’laatb;l ? under the trade nane of "K-PEG
6000" (average nol ecul ar_wei ght: 8500; TE 1 ng point: 60C). As palmtic
acid, there was used one manuf acAdglugd vdja 0 mELg@raAupjgt ungihstt hgdjﬁgtade
name of "LUNAC P-95." As sodiumpgpm t girg, thet vvasPH:ﬁe q:q@p_ pr@pﬂ;ed by
neutralizing the above pal mtic F}‘f'ld vvlé,pzsod érg% px) d €.pyl

CI‘yStaIIIn o g o ; e o S e "‘ ‘5- der
under the t e

m. As the ma@g%mls&muﬂ@ﬁlllcaie there Wasztssed 2 product prepared by
pul veri zing the conposition of Adjusted Preparation Exanple 2 described in

Japanese Patléne Powiler-Rygin No. Hei 85132792to ad.3averHye partliZle S|0219 of 8
m 15 As the, crystalline.alkali at e, ere sus a pr

pr epar ed by%eﬁﬁ%}v‘%ﬁ%eﬁ(&tﬁa SKS- 6 miﬁgnufa red B %ilCI ar1 nt tig% siz f 23
m |I'n Fi gur erefisild Beeddtdlbpppi Ng ratiyp and {de inseytingipressu{e are fjotted
for each ofpAdiclsLegd Preparation Exanples, and the scope of the invention

is

Inserting Pressure 98 66 34 37 31 25
A Dropping Ratio 13.0 16.7 9.6 16.0 12.2 10.8
K Value 1120 629 124 320 161 107
Variance of Dropping Rate  1.67 1.35 0.84 1.55 1.02 0.73
Amount of Dust Generated 802 315 131 3 0 0

- Continued -
- Continued -

Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.
Prep. Prep. Prep. Prep. Prep. Prep.
Ex.7 Ex.§ Ex. 9 Ex. 10 Ex.11 Ex.12

Average Particle Size 361 299 290 298 295 279
Particle Size Distribution 33 32 3.5 35 3.5 3.6
Fine Powder Ratio 0.1 3.1 0.1 0.3 0.2 0.1
Degree of Spherocity 139 143 142 141 137 137
Tensile Strength of 10 53 48 2 0 0
Powder Layer

Inserting Pressure 26 23 23 23 20 19
A Dropping Ratio 10.9 18.0 16.9 8.9 72 7.1
K Value 113 261 225 76 53 50
Variance of Dropping Rate  0.76 232 1.85 0.55 0.32 0.29
Amount of Dust Generated 0 0 0 0 0 0




20 indicated therein. It is shown that an inventive product is obtained by
adjusting according to the present invention the average particlesu§hgﬁqm3
the particle size distribution and the fine powder ratio, which are
particle size adjustnent factors; the d gree of spherocity, which is a

granul ar shape adjustnent factor; and th tensile strength of a powder
| ayer, which is an adjustnment factor of intergranular 25 cohesive forces.
For exanple, Adjusted Preparation Exanple 1 is a granular 0 9 DEC 2003 51

det ergent conposition (g0 rative .produc satisfying V= 1.67, P =98, D
Se8 0 and K 1 Hesb asriig TR karonelIRRE RS ARG R AT BT @ ot ect od 1o
Doy 2ot S b RS GR Fod 6RL PR AR o2
an be deor dU8dGM SiAteriEhangles e CHEpRER b S bR ok o BOR BHERS thl
h . By th t-t t ts,., th ti |
o oved” so A mBoshH: 1 1 Jogiag popnE T8 ks M polvaiy eee-Elysal aberen
Adj P [ Ex [ I
e o S e e B o oi T S TSt o
granul ar detergent conposition (conparative _product) of Adjusted
Pr epar ati on ‘&%Eﬁ 8000’ &Vﬁﬂﬂee@f’@ﬁu a5 Waights ﬁgpga@wmgﬁmat:rﬁ%@)t F8%at nent
t hat h of the fi wd tio, th ticl i ze, dth
particle o PEIMHIGRRHUETENAP SHbpRs TR HeH YA Ra FOXERIEOR JTGE! thher cby
an inventive product _as | Ai; §§tﬂed Preparatjon Exanple 5 can be obtai ned.
In additi on,radgaagreapd)| Ql\{ﬂ%c ré> { ufsrefiuy pplaitag, there wias ysed ppeat nent t o
I nprove the granul ar shape, ., whereby giving granul ar det reh:ﬂ%ent‘ conposi tions
ha\éi ng mor e Kﬁm‘fd gﬁgleygﬂhéf}gﬁhé;ggpw léélﬁugﬁ@jct%‘t‘fg& aqdwam_ | thi@ﬁdExarrpl es 6
an . I'n Adjusted Preparation Exanpl.es and 9, ile the average
par t .d i(i)e si ze, thrﬁs Hre%_rctrvatp@r@i aﬂ@mémf f_ %hfa}&%tther{@h\{v%?sqd wb?@m@cmr&ﬂﬁw and
e degree of spheroci are sufficien wi t hin favorable
J Zeobgilder unde)é the trade name of “Ze)(/)lite 4A Powder” (average particle size:
3.5 um). As the amorphous aluminosilicate, there was used a product prepared
by pulverizing the composition of Adjusted Preparation Example 2 described in
Japaﬁese Patent Laid-Open No. Hei 9-132794 to an average particle size of 8 pum.
15 As the crystalline alkali metal silicate, there was used a product prepared by

pulverizing Na-SKS-6 manufactured by Clariant to a size of 23 um.

In Figure 7, the A dropping ratio and the inserting pressure are plotted for
each of Adjusted Preparation Examples, and the scope of the invention is
20 indicated therein. It is shown that an iﬁventive product is obtained by adjusting
according to the present invention the average particles size, the particle size
distribution and the fine powder ratio, which are particle size adjustment factors;
the degree of spherocity, which is a granular shape adjustment factor; and the
tensile strength of a powder layer, which is an adjustment factor of intergranular

25 cohesive forces. For example, Adjusted Preparation Example 1 is a granular



20 ranges, and the value of P is excellent, the values of V and D are

hi gher because the intergranul ar cohesive forces are high. Therefore, the
granul es are subjected to a surface-nodifying process to reduce the(q[EC 2003
i ntergranul ar cohesive forces, thereby giving a granul ar detergent
conposition having highly excellent povvdei1 properties (Adjusted

Preparation Exanple 10), and by a further inprovenent in 25 the degree of
spherocity, a granul ar detergent conposition having nore excellent 0 9 DEC

7003 52 powder properties, can be obtained (Adjusted Preparation Exanple
11). In adoff%e&?}lpsefmeeﬂppﬁf(aamraémjnse@lilcﬁ satsdYigean G 671 B =98, of the

adj ust nent step f or ep properties as in Adjusted Preparation
Exanpl e 12, RrF 18 Peapd §£= 1&%3@1@ BERU dstepgen omposyiat iseubiectas] thest
Exanpl es Al of the followi ng tests were carried out in a thernostatic
chanmber keptPul¥erigatianystasaifipations andsurbasedreasmnheldibe\eranulapas post 10 Test
Exanpl e 1 The detergent conposition obtained in each of Adjusted = -
Prepar at i on r¢ataepts vheaebeiha averege paticlersizaeambe tducedstheipadticlasize for a
carton_to nove _when scooping the granul ar detergent conposition with a
spoon as f ol distkibutisnseanthayieenthazprpaal, the flae pamysies raties caobe ddcieasas, andaper
carton having a 15 height of 52 nm a length of 150 nm a width of 91 nm
and a t hi ckriBggranular shapecaprapproxinitey htspberital shape. t Bg thidsstpost-trebtnewten t he
bottom of the carton and the hopper aperture was 100 mm using a hopper
accor di ng t dhgipewdcapsopertivh arcgready imprevedpoesttolsatisfyoVer 0:84ePbr By of t he
carton was %Sntly renmoved by |eveling the surface of the sanple so as not
to change tHe HAékpng kseai2d astinthdjus@dLmprretivn Exaepda st siherebytsdesisntt |y, a
wei ght was gently attached to a peripheral
granular detergent composition in the present invention can be obtained. In
10 addition, a granular detergent composition (comparative product) of Adjusted
Preparation Example 4 is subjected to classification as a post-treatment, so that
each of the fine powder ratio, the average particle size, and the particle size
distribution is adjusted to a more favorable range, whereby an inventive product
as in Adjusted Preparation Example 5 can be obtained. In addition, the granules
15 are further subjected to surface treatment to improve the granular shape, whereby
giving granular detergent compositions having more excellent powder properties
(Adjusted Preparation Examples 6 and 7). In Adjusted Preparation Examples 8
and 9, while the average particle size, the particle size distribution, the fine
powder ratio and the degree of spherocity are sufficiently within favorable
20 ranges, and the value of P is excellent, the values of V and D are higher because
the intergranular cohesive forces are high. Therefore, the granules are subjected
to a surface-modifying process to reduce the intergranular cohesive forces,
thereby giving a granular detergent composition having highly excellent powder
properties (Adjusted Preparation Example 10), and by a further improvement in

25 the degree of spherocity, a granular detergent composition having more excellent



portion of the carton packed with the sanple, and a total weight was
adjusted to 637 g. The carton subjected to the above adjustnent was set in
the device shown in Figure 5 (1), with paying attention not to chang®(Ehell}
packi ng state of the sanple, and not to adhere detergent granules to the
bottom of the carton. 25 The device scheéﬁtically carries out the step of
scoopi ng and neasuring a 0 9 DEC 1003 53 detergent with a spoon-shaped
measuri ng device 22, wherein the spoon-shaped neasuring device 22 attached

to a shaft 26 rptated a nptor. 25 tates, . whereby a sanple can be
Scooped 1 oRSPIE Bigiestiboer it Rbistind AN Befpihtan Exapuun Ldhaged
nmeasuri ng devi.ce 22 is | agti c, measuri ng device avi ng. a shape as shown
R ur o 6adgiitors By« BnReRe @l sEbiEchag i Saniies (aallat i adiustmmal Sans
figure. A table on ich the carton 21 is placed is a spooth and cl ean

Gl S5 pl at o 10the PRSI GHGRAISH o HoACAEN BpaFRIoRd wamBls L ASveativoy
means of a jack 24 provided under the table. The table is so arranged that
its surfacePf %ﬁﬁnéis@ltiﬁo lBINGE At P8RE-al . As shown in Figure 5 (2), a state
in which the cascading portion of the spoon-shaped neasuring device 22

f aci ngsthe sanpl e surface in parallel was defined as a standard, and an
angle rotated therefromwas defined as 0. As shown in Figure 5 (3), 15
(y/x) x 100T%Ew5én-inserting ratio g (%, wherein the distance for

whi ch the cascadi n? ortion of the spoon-shaped neasuring device 22 was
inserted into théliaf &Q‘f&ﬂloﬁﬂﬂgt%@ ware eatried owhima sherimoisaticimbatkems y,

and the length of the aperture_ of the spoon-shaped measuring device 22 was
x. 20 The spbatcmperpte ®faSirti NE dea humidizy ah40 rotGfbed from 0 = 0 to 180 at

10 Test Example 1

The detergent composition obtained in each of Adjusted Preparation
Examples was evaluated for an extent of less likeliness for a carton to move
when scooping the granular detergent composition with a spoon as follows.
A sufficient amount of a sample was poured into a paper carton having a
15 height of 52 mm, a length of 150 mm, a width of 91 mm and a thickness of
0.9 mm, from a height such that the distance between the bottom of the carton
and the hopper aperture was 100 mm, using a hopper according to JIS K 3362,
Thereafter, a sample filled over the brim of the carton was gently removed by
leveling the surface of the sample so as not to change the packing state of the
20 sample in the carton. Subsequently, a weight was gently attached to a peripheral
portion of the carton packed with the sample, and a total weight was adjustéd to
637 g. The carton subjected to the above adjustment was set in the device shown
in Figure 5 (1), with paying attention not to change the packing state of the
sample, and not to adhere detergent granules to the bottom of the carton.

25 The device schematically carries out the step of scooping and measuring a



an angul ar velocity of 19.3/sec., and the distance z (mm for the carton 21
to be noved by a force generated between the spoon and the sanple at this

i nstance was neasured. The above experinment was carried out W|th Chaﬁ]gUELQZUUJ
the spoon-inserting 25 ratio g with 2%55[ and the | argest g anong

satisfying z < 3 mmwas a 54 critical rtlng ratio Q (% . The above
experiment was carried out for the detergent conposition obtained in each
of Adjusted Preparation Exanples, and the extent of less I|ikeliness for a

SSLE‘S”WLS S B RaBOSE DRI B BTtk g ey =02 bisr R IR Reser Pt ng
10 3" Q ber bk R EREen o AR b B atated By dRiey Sowteiesnor o and
ach of t ho WISEP)2RMTH 5L E?.smpeﬁ&a” ReFartn PAASKE WA hetsPEe Ad) LS
éf”e‘;_St BTk dpoos el meAuERE deviseds isiagnstic WeasuIE Beviphany t ng
Pr esstg e having a shape as shown in Figure 6, and is connected to a rotary shaft as shown
ih the same figure.

A table on which the carton 21 is placed is a smooth and clean glass plate

23. The height of the table can be adjusted as desired by means of a jack 24

provided under the table. The table is so arranged that its surface is completely

10 horizontal.

As shown in Figure 5 (2), a state in which the cascading portion of the
spoon-shaped measuring device 22 facing the sample surface in parallel was
defined as a standard, and an angle rotated therefrom was defined as 6. As
shown in Figure 5 (3),

15 (y/x) x 100

‘ was a spoon-inserting ratio q (%), wherein the distance for which the cascading
portion of the spoon-shaped measuring device 22 was inserted into the internal of
the carton 21 when satisfying 6 = 90° was y, and the length of the aperture of the
spoon-shaped measuring device 22 was x.

20 The spoon-shaped measuring device 22 was rotated from 0 = 0° to 180° at
an angular velocity of 19.3%/sec., and the distance z (mm) for the carton 21 to be
moved by a force generated between the spoon and the sample at this instance
was measured.

The above experiment was carried out with changing the spoon-inserting

25 ratio q with 2% step, and the largest q among q’s satisfying z < 3 mm was a



- Continued - Continued Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.
Prep. Prep. Prep. Prep. Prep. Prep. Ex.7 Ex.8 Ex.9 Ex.10 Ex. 11 Ex. 12
Critical 111111 Inserting Pressure 0 9 DEC 2003 55 Test Exanple 2 The
detergent conposition obtained in each of%Adj usted Preparation W@ﬁszum

was eval uated for the single-step neasurability (leveling property)

scoopi ng the granul ar detergent conposition with a spoon as follows. 5 A
sanpl e was packed in a paper carton, and the paper carton was arranged in
t he device sh in Figur i.p.the sane manner as in Test Exanple 1. In
this rreasugelﬁlg msart aﬁgtb&?")iOZ% and the carton 21 was fixed to the

gl ass plate ﬁ?’ﬁa not to.be Broved. The ﬁt cE]a ped neasuring device 22
was rot at ed fro Y CEBRIBYIHWAS Gaifie e t@@GBEFQ@PBSFmPQ 3/ sec,

and the rota on s 1 asi tjon (90< a_< 180).

Ther eaf t er, L?é %?C&iggﬁ@%ﬁércptﬁaoe W%W)@E@leﬂ%i@ﬂﬁsﬁere gently
br ought do g/tat a speed of 1 . nm sec. novi nlg the jack 24, to have
such a sta}tmg‘\ﬁ%hﬁ? StIR éascﬁbtgﬂ 1Q mgyegvh ﬁ%ﬁ%‘mﬂl% heegtapulap detergenthe sanpl e
within the carton. 21 arle conpl et el qﬁ arated Here the state of the
sanpl & cont SPTHEGSHIPN K @pﬁ?BHné’Y\aép%ﬂr wtoncthesalugef Bieser ved,

and the photoa phi c _eval yati on was nade by the followng criteria: A
Bei ng heapelNHFAYINFILIEEHAIR. bei ng contained in a vol une of about

Q being 105% or more;
Q being 100% or more and less than 105%:;
10 Q being 95% or more and less than 100%;

Q being 90% or more and less than 95%; and

LA S oy

Q being less than 90%.

The results for each of the detergent compositions are shown in Table 2.
15

Table 2

Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.
Prep.  Prep. Prep. Prep. Prep. Prep.
Ex.1 Ex.2 Ex.3 Ex.4 Ex.5 Ex.6

Critical 4 3 2 2 2 1
Inserting
Pressure
- Continued -
- Continued -

Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.
Prep. Prep. Prep.  Prep. Prep. Prep.
Ex.7 Ex.8 Ex.9 Ex.10 Ex.11 Ex.12
Critical 1 1 1 1 1 1
Inserting
Pressure




107% by vol une or nore, based on the internal volume of the spoon- 20
shaped neasuring device); B: Being just full to the brim (the sanpl e being
contained in a volume of about 93% by vol ume or nore and | ess tharf 9}#6ulli3
107% by vol une, based on the internal. volume of the spoon-shaped neasuring
device); and 25 C. Only a small ampunt béPng contained (the sanple being
contained 0 9 DEC 2903 56 in a volune of |ess than about 93% by vol une,
based on the internal volune of the spoon-shaped neasuring device). The
above experinment was_carried out by changing the stopping angle a 5 at 2
step. The s e anong cts with an evaluation result of "B" was
(X', and the value obtained by subtracting a from 180" was defined as a
critical |evelirideadgeegent camposibonobiaiped imesnh afaddisied Rgpaiationor t he
det ergent conposition obtained in each of Adjusted Preparation Exanples,
and the si ndixamplepwag evaluatedfarithe yingleesiep sarnsnrapilitydleyeking pippemy br gent
conposition with a spoon was scored as shown below fromthe val ues of the
critical |evdiimigogptigeths granular getergent somponidionasith aspogniseifadows: or nore
and less than 50'; 1is 3: S being 50" or nore and |ess than 55; 4: S being
55' ordnore and lAesamplawagpack a papes cospngagbtheqrapapeartomvas resneed f or
each of the detergent conpositions are shown in Table 3. 20 Table 3

in the device shown in Figure 5 in the same manner as in Test Example 1. In this

measurement, q was set at 102%, and the carton 21 was fixed to the glass plate

23 so as not to be moved. The spoon-shaped measuring device 22 was rotated

from a position of 6 = 0° at an angular velocity of 19.3%/sec, and the rotation was

10 stopped at a position of 6 = a (90°< a < 180°). Thereafter, the glass plate 23 and

the carton 21 fixed thereto were gently brought downwardly at a speed of 1

mmy/sec. by moving the jack 24, to have such a state that the spoon-shaped

measuring device 22 and the sample within the carton 21 are completely

separated. Here, the state of the sample contained in the spoon-shaped

15 measuring device 22 was observed, and the photographic evaluation was made

by the following criteria:

A:  Being heaped up (the sample being contained in a volume of about

107% by volume or more, based on the internal volume of the spoon-
20 shaped measuring device);

B: Being just full to the brim (the sample being contained in a volume of
about 93% by volume or more and less than about 107% by volume,
based on the internal volume of the spoon-shaped measuring device);
and

25 C: Only a small amount being contained (the sample being contained



Adjust. Adjust. Adjust. Adjust. Adjust. Adjust. Prep. Prep. Prep. Prep.
Prep. Prep. Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 Ex. 6 Critical 4 41 3 2 2
Leveling Angle - Continued 0 9 DEC 2003 57 - Continued Adjust. Ac[jgjggé;(m[]j
Adj ust. Adjust. Adjust. Adjust. Prep. Plrsgp. Prep. Prep. Prep. Prep. .7

Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 CriticaF’2 54 1 1 1 Leveling Angle Test
Exanpl e 3 5 The granul ar detergent conposition obtained in each of Adjusted
Preparati on Exanpl es was evaluated for the extent of easy nmeasuring with a

spoon as follows.. One-thousgnd mlljlit of rapul ar det er gent
conposi tion was ﬁpécvé’d“nﬁerpﬁe éﬂ?’&ﬁt’ﬂ‘é\/ﬁfgbﬂ@@tﬁh 6?‘3%1‘61 MEMRAht h of 15
cm and a height of 10 10 The gr,anul ar, det er gent conposition was
scooped fromthe Vé’ﬁJ‘H\‘?E oggi"?t %RP%‘Q}?P%C’%%HD&E&%&E%E%SU“ ng devi ce
conprising a neasuring portion having a length of 5.0 cm a width of 3.5
cm and a depth of 3.0 cm and a handle having a length of 5.5 cm An
operation of leveling the granul ar detergent conpositign to the
measur enent scal dSraRAVESKPSILMENk gagicarrigd outb - phanging theestoppingmngle ohe 15
neasuring portion was carried out as accurately as possible, with a tine
limt Df  wiat Bi stepo Eeconaliest yahue: aeongpg Rtitloan evduption wesadt ofr dhlivas o,
det er gent
J and the value obtained by subtracting o’ from 180° was defined as a critical
leveling angle S.
The above experiment was carried out for the detergent composition
obtained in each of Adjusted Preparation Examples, and the single-step
10 measurability when scooping the granular detergent composition with a spoon

was scored as shown below from the values of the critical leveling angle S.

S being less than 45°;
S being 45° or more and less than 50°;
15 S being 50° or more and less than 55°;

S being 55° or more and less than 60°; and

AN S - o

S being 60° or more.

The results for each of the detergent compositions are shown in Table 3.
20
Table 3

Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.

Prep. Prep. Prep. Prep. Prep. Prep.

Ex.1 Ex.2 Ex.3 Ex.4 Ex.5 Ex.6
Critical 4 4 1 3 2 2
Leveling Angle

- Continued -



conposition was determ ned. The above neasurenent was carried out 10 tines.
When a standard deviation of the measured values for 10 runs is c,_and a
average value thereof is 20 E, the smaller the value of 6/E of a ggﬁﬂfﬁ& ]
detergent conposition, the nore accurate_the granul ar detergent conposition
can be measured. Taking into consi deratidh that there are differences anong
i ndividuals in 0 9 DEC 2003 58 the way of scoopi ng and neasuring, the above
experiment was carried out for 10 panelists, and an average value of a/E
by 10 panelists (wgindeler m ned. The results for each of the Adj ust ed

- Preparation Ex : : rapfe Ad],
Adj ust. Adjust. Adjust. Jusﬁ’r? Juﬁ;l’ d'ﬁ't A Wépfﬂg‘uéb Ex.
fep. 10FT6p3 40D 8 Brep. 3 Frepy -

Ex. 2 Ex. 3 Ex. 4 Ex. 5 Ex.
Continued - Continued Adjudix. 7Adj Bxt8 Adpu$ . Edi 18t Baj Ukt .Exdjlist .

Prep. Prep. PregtibBslep. Prep Prep. Bx.7 BX48 Ex.§ Ex.101Ex. 11 §£x.12 (6/E)
X 100 2.8 5.8 4 & 4 1.8 10 Test Exarrpl e 4 Next t he detergent
conposition ob+a ' B
eval uated for the extent of easy unlformsupplyl ng |nto a was hi ng machi ne
as foll ows.

Test Example 3

5 The granular detergent composition obtained in each of Adjusted
Preparation Examples was evaluated for the extent of easy measuring with a
spoon as follows.

One-thousand milliliters of a granular detergent composition was placed
in a carton having a length of 10 cm, a width of 15 cm, and a height of 10 cm.

10 The granular detergent composition was scooped from the above carton with a
spoon-shaped measuring device comprising a measuring portion having a length
of 5.0 cm, a width of 3.5 cm, and a depth of 3.0 cm, and a handle having a length
of 5.5 cm. An operation of leveling the granular detergent composition to the
measurement scale provided at a height of 2.5 cm from the bottom of the

15 measuring portion was carried out as accurately as possible, with a time limit of
within 10 seconds, and the weight of the measured granular detergent
composition was determined.

The above measurement was carried out 10 times. When a standard
deviation of the measured values for 10 runs is o, and an average value thereof is

20 E, the smaller the value of o/E of a granular detergent composition, the more
accurate the granular detergent composition can be measured.

Taking into consideration that there are differences among individuals in



15 A granul ar detergent conposition was scooped with the above spoon so as
to measure off about 40 nlL. The granul ar detergent conposition meaﬁgrﬁﬁ ﬁﬂféf
with the spoon was dropped to a circle-shaped paper .having a di ane rD f2 0
cm placed on a horizontal table from agf)%.lt 50 cm above the paper, wth

e

paying attention so that the granul ar ergent conposition is dispersed

as evenly as 20 possible. The extent of uniform supplying was visually

eval uated by the followi ng evaluation criteria: 0 9 DEC 2003 59 1: Being

al nost eve ' e I+ I HEM WO It b@popf about
l?é.\gg)?B?Eécgﬂ!tmgan@n%ghﬁg,s@ggpgf ggse%i w Ridt b@FoP

wi thin 20% bei ng pres as lu A portion of the detergent
conposition vbfq H{%:V ses;
4. A porti o?\@bfi ﬂ%lﬁ%&,g@@g‘aﬁn gi‘%tﬁ@eoén%ggf"%f i%Z@ﬁ/Ob f g%lrﬁ? %E%ﬁ?é g,gépjg a duﬁ%O%
bei ng presept i X 3 t S
conpositi on&ﬁgﬁ%&%ﬁ[ﬁ%ﬁeﬁ?ﬁg?*ﬂ%g Pre s@@?ég&pggadﬁésgﬁggper gé‘?’\t4 )
conposition in which lunpy nmasses are present in a |arge anount provides
the caonditions that the insol uble rermﬁx,nltis re nore likely to be present.
The aBove experiment and eval uation fot@ ]64Sanel ists were carried out 10
15 tinmes respectTvely, and Ve V T auhgla 10 luation
val ues was det erm ned. Th‘i: ggtl]l ?g?‘gsrt'e%ﬂ@% f;ﬁdﬁf‘%bl Jéf@““l’ﬁﬂ@% Adj ust .
Adj ust. Adjust. Adjust. Adj dsk-. A felPst. rﬁPEp. ﬁ%p. e@g. r&R‘ Prep.
Prep. Ex Ex.2 Ex.3 Ex.4 Ex Ex. 6

(o/Eyx 100 5.3 4.4 2.8 5.0 3.2 2.7

- Continued -

- Continued -
Adjust. Adjust. Adjust. Adjust Adjust. Adjust.
Prep. Prep. Prep. Prep. Prep. Prep.
Ex.7 Ex.8 Ex.9 Ex.10 Ex.11 Ex.12
(o/E) x 100 2.8 5.8 4.6 2.0 1.8 1.8

10

Test Example 4

Next, the detergent composition obtained in each of Adjusted Preparation
Examples was evaluated for the extent of easy uniform-supplying into a washing
machine as follows.

15 A granular detergent composition was scooped with the above spoon so as
to measure off about 40 mL. The granular detergent composition measured off
with the spoon was dropped to a circle-shaped paper having a diameter of 50 cm
placed on a horizontal table from about 50 cm above the paper, with paying
attention so that the granular detergent composition is dispersed as evenly as

20 possible. The extent of uniform-supplying was visually evaluated by the

following evaluation criteria:



Ex. 1 Ex. 2 Ex. 3 EX. 4 Ex. 5 EX. 6 Average 3.7 3.1 1.8 3.5 2.1 1.8

Eval uation Value - Continued - 20 0 9 DEC 2903 60 - Conti nued Awﬁﬂﬁﬁi 2003
Eval uati on Value Adjust. Adjust. Adjust. Adjust. Adjust. Adjust. p-
Prep. Prep. Prep. Prep. Prep. Ex. 7 Ex. Ex. 9 Ex. 10 Ex. 11 Ex. 12 1.8
3.93.41.41.21.15 Test Exanple 5 Ten panelists were asked to give an
opi nion on the powdery state of the granular detergent conposition as to
the resulting granul ar detergent conposition in each of Adjusted
Preparation Exanples. As a result, as to the granular detergent
conpositions obtained in Adjusted Preparation Exanples 1, 2, 4, 8 and 10 9,

t he panelistgs ans r detergent conpositions were found
I esspl i kely 1’?0 fl%%?lgﬁ%@%ga%‘%%@y%@gtgfgﬁ, and the like. As to the Adjusted

Preparation anp : ) | . li St S, answe t hat the
granul ar deg)érge‘br@ %%%ggﬁﬁ%%&%g& %%’%gg%lﬁ%gé%lféf’@ﬁp” zl:}j %igﬁ"et[’??ﬁffﬁgﬂt .
powder dusts Wereaslaﬁﬁ}}lsﬁlra?s%v irritating their noses, the 11K :

ot her hand, as to the*“5 granul ar detergent conpositions obtained in

Adj ust gd Prepar at o, FXREPHESdetergent composition of from about 20 to about 40%

being present as lumpy masses;
4: A portion of the detergent composition of from about 40 to about 60%
being present as lumpy masses; and
5: Almost an entire detergent composition being present as lumpy masses.
10
A granular detergent composition in which lumpy masses are present in a
large amount provides the conditions that the insoluble remnants are more likely
to be present.
The above experiment and evaluation for 10 panelists were carried out 10
15 times respectively, and an average value of a total of 100 evaluation values was

determined. The results are shown in Table 5.

Table 5

Adjust. Adjust. Adjust. Adjust. Adjust. Adjust.
Prep.  Prep.  Prep. Prep. Prep. Prep.
Ex.1 EBEx.2 Ex.3 Ex.4 Ex.5 Ex.6

Average 3.7 3.1 1.8 3.5 2.1 1.8
Evaluation
Value

- Continued -

20



09 OEC 2003

to 7, and 10 to 12, nost of the panelists answered that the powder was easy
to scoop, and that the powder had a snpboth powdery texture; and all of the
~panelists answered that the granul ar detergent conpositions obtained in

Adj usted Preparation Exanples 3, 5 to 7,ggand 10 to 12 were superior. 20 It
was clarified fromabove that the attractiveness of marketed products

could be sufficiently increased by dramatically inproving the powder
properties. 0 9 DEC 203 61 Test Exanple 6 Next, the granul ar detergent
conpositions obtained in Adjusted Preparation Exanples 4 and 6 were

eval uated for theGomdingedt the insoluble remants, when act ual Iy carrying

out washing with a washing rmgjﬁgpemﬂﬁst SAUfist. O\I)deug a otE Tu_FShi res

were supplied in an anount %é)nto ub o] au't omatic
washi ng machi ne "M ZUKAEMAS 5" ﬁé‘#fa Ped Ii’—'ll tattiP- Ltd., and
26.7 g of the granular deter Qsi xer)D veEXtﬂa% shi I’tS

Wi th a spoon-shap¥eeragasur i ngldBew ce3.910 wikh payildg atte@tion b that the
granul ar detergerBvalespssi tion is dispersed as evenly as possible.
Thereafter, 40 pr; uEap vvat er at SC was poured into the washing machi ne
over 5 m nutes F e A : gent | e
water current for 10 m nutes rinsing once, and Spl n- dryi ng for 4 m nut es
was carried 15 out. At the tinme when all of the steps of washing were
term nated, the washed T shirts were taken out, and the state of the

I nsol ubl e remants of the detergent present on the T-shirts was visually

eval uased byTdsoExheiglewi ng eval uation criteria: 20 [Evaluation Criteria]

Ten panelists were asked to give an opinion on the powdery state of the
granular detergent composition as to the resulting granular detergent composition
in each of Adjusted Preparation Examples. As a result, as to the granular
detergent compositions obtained in Adjusted Preparation Examples 1, 2, 4, 8 and

10 9, the panelists answered that the granular detergent compositions were found
less likely to flow, not easily measured, and the like. As to the Adjusted
Preparation Example 1, in particular, the panelists answered that the granular
detergent composition was scooped scratchily, that the fine powder dusts were
scattered, irritating their noses, and the like. On the other hand, as to the

5 granular detergent compositions obtained in Adjusted Preparation Examples 3, 5
to 7, and 10 to 12, most of the panelists answered that the powder was easy to
scoop, and that the powder had a smooth powdery texture; and all of the
panclists answered that the granular detergent compositions obtained in Adjusted
Preparation Examples 3, 5 to 7, and 10 to 12 were superior.

20 It was clarified from above that the attractiveness of marketed products

could be sufficiently increased by dramatically improving the powder properties.



1: No aggregates; 2: Substantially no aggrega‘tt es (1 to 5 masses having a
di aneter of about 3 mmremaining found); 3: :Aggregates remai ning il &Eﬂﬂﬂ.’i
anounts (masses having a 25 dianeter of about 6 nm being found, acid 10 or
| ess masses 0 9 DEC 2003 62 having a di a;@t err of from3 to 10 mm bei ng

found); and 4: Aggregates remaining in |arge anmounts (a |arge nunber of
masses having a dianmeter exceeding 6 mm being found). 5 Each of the above
experiment and eval uation for each granul ar detergent conposition was

carried out éos ﬁ _Hﬁa sHe%nd an average value. of a total of 10 evaluation

val ues was —As a result' the average value for the resulting
granul ar deterge copposi tipon 4n Adj.usted Prepanation.Exanple.4 was 2.7,
and the average \r/ﬁg%te@eograp}}gar rdggt‘dgﬁtr@nwo%t&ﬂrﬁrobgglpgaé:éEz}(Hﬁg osition in
10 Adj usted Prepar.ation amle 6. was 1.1. Test anpl e .7, The data obtai ned
for the vari@ﬁegragpnoﬁ’@dﬁﬁﬁgaragpé {yerg ﬁ‘@jl\‘?{ggi?ri%sr{%?é’gélﬂﬁ Elsﬁ,fjuetllﬁe A
dropping ratio D and the K value f.or 31 kinds of, marketed 15, products of
det er gent cd'ﬁﬂHg‘i"‘?’SﬂkensQﬂt‘&lﬁrync?f%Hﬁ Oél}wﬁ’aéﬂ’élgvﬁﬁ’é}ﬂé‘ %?SEJ%HWFE} >f8ble 6. In
additign, Figure 8 shows a plot for the above 31 kinds of marketed
products. SiMcE%fost of the marketed products have a value of the variance

ARG RN S R N TR AT O SES
200 1 on, Vet WPERAIS KLY SL e YAt S ol RUEA SILAPR Iy oL
than 14% exgept, o, e MALKSHSHRIONMEL o J09% G e etndal dbagtery 11 1he
composition was dropped over the shirts with a spoon-shaped measuring device,
10 with paying attention so that the granular detergent composition is dispersed as
evenly as possible.

Thereafter, 40 L of tap water at 5°C was poured into the washing machine
over 5 minutes, and washing comprising the steps of washing with gentle water
current for 10 minutes, rinsing once, and spin-drying for 4 minutes was carried

15 out. At the time when all of the steps of washing were terminated, the washed T-
shirts were taken out, and the state of the insoluble remnants of the detergent

present on the T-shirts was visually evaluated by the following evaluation

criteria:

20 [Evaluation Criteria]
1: No aggregates;
2: Substantially no aggregates (1 to 5 masses having a diameter of
about 3 mm remaining found); '
3: Aggregates remaining in small amountsi; (masses having a

25 diameter of about 6 mm being found, apd 10 or less masses



|
step neasurability) when neasuring. In additi'‘on, in the case of those
having an inserting pressure of nore than 80 gf/cm the carton iﬁ giﬁm
to nmove when 25 scooping the detergent conposition with a spoon-s Qﬁg
measuring device. 0 9 DEC 2093 63 Marketed Product 11 has a variance of
powder dropping rate of 0.84, an insertiﬁé pressure of 54 gf/cm a A
dropping ratio of 13.6% and a K value of 339. Test Exanple 1 and Test
Exanple 2 were carried out for this marketed product As a result, the
eval uati on val ues for xfent of |ke iness for a 5
carton to nove éﬁ“%b%gﬁpﬁﬁeﬁ&@gﬁﬁk%gbeéP“Edﬁﬁdé h a spoon-shaped
measuri ng device) and Test Exanple 2 (single-step neas ablllty) wer e each
3. However 4: whedZEICHAABIAERSIRE NS ABRUANE {2 (ATRAMKSIRES OBIRRRSES 11, the
majority of the panelists had an opinion that Marketed Product 11 was
inferior to thodevisg adjanstericxacegiang mom beingnioned)-3, 5 to 7, and 10 to 12
in a series of 10 novenents for scooping and neasuring the detergent
conposition with a spoon- shaped neasuring device. Since those having a
val ue of the variance of dropping rate of 1.0 or |ess are easy to
di sperse, the i nfachisfdshe aboemexpesinentand gviakuatipnifor pach grasalaridetergeny
washi ng. Moreover, those having a value of an inserting pressure of 80
gf /cm or | esempasitiogrepprargiedanitd Ogimes wadmn dvssage walde af K total 06 16f 230 or
15 less are easy to scoop and are easily measured. However, there do not
exi st mar keveldapondabies wiasvdeigrmined. ook tasulli thetavesage valge fomthei vi ty
suitable for use with a spoon satisfying these properties which can be
expressed asesudtapgptanuddr dedergopt ogmpositipe b dvjested Préparation Egamipleg wati th a
. single-step nmeasurenment, and wth reduced insoluble remants.” 20 0 9 DEC

2003 64 2.7, and the average value for the resulting granular detergent composition in
10 Adjusted Preparation Example 6 was 1.1,
Test Example 7

The data obtained for the variance of dropping rate V, the inserting

pressure P, the A dropping ratio D and the K value for 31 kinds of marketed

15 products of detergent compositions sold in Japan and elsewhere are shown in
Table 6. In addition, Figure 8 shows a plot for the above 31 kinds of marketed
products. Since most of the marketed products have a value of the variance of
powder dropping rate of more than 1.0, they are difficult to disperse, and the
insoluble remnants are likely to be present during washing. In addition, even

20 when the value of the variance of powder droéping rate is 1.0 or less, since the
marketed products have a A dropping ratio of tnore than 14% except for
Marketed Product 11, they are not satisfactorf in the leveling property (single-
step measurability) when measuring. In addition, in the case of those having an
inserting pressure of more than 80 gf/cm, the carton is easier to move when

25 scooping the detergent composition with a spoon-shaped measuring device.



Table 6 Area/ MarketedPowder properties Conpany ProductVariance (9 [F[ 2003
of Inserting0 Droppi ngK Val ue Dropping Pressure Ratio (% Rate(go Japan A
Co. 1. 465512. 4295 21. 085515. 7459 31.553716. 0320 B41. 1311416. 0985
' 51.679818. 01119 61.2610717.91203 71. 0068%3. 3916 81.0311516. 01000

C91. 895422. 11072 102.233725. 91220 D110. 845413. 6339 E122. 792620. 2396
F132. 183524. 91011 Gl42.752528.51173 H1517.092538. 54533 116 1.779220. 91536
~..~.~ USA

Marketed Product 11 has a variance of powdér dropping rate of 0.84, an inserting
pressure of 54 gf/cm, a A dropping ratio of 13.6%, and a K value of 339. Test
Example 1 and Test Example 2 were carried out for this marketed product. As a
result, the evaluation values for Test Example 1 (extent of less likeliness for a
5 carton to move when scooping the detergent composition with a spoon-shaped

measuring device) and Test Example 2 (singlé-step measurability) were each 3.
However, when 10 panelists actually examinéd Marketed Product 11, the
majority of the panelists had an opinion that Marketed Product 11 was inferior to
those of Adjusted Preparation Examples 3, 5 to 7, and 10 to 12 in a series of

10 movements for scoopirig and measuring the detergent composition with a spoon-
shaped measuring device. Since those having a value of the variance of dropping
rate of 1.0 or less are easy to disperse, the insbluble -rcmnants are less likely to be
present during washing. Moreover, those hav:ing a value of an inserting pressure
of 80 gf/cm or less, a A dropping ratio of 14% or less, and a K value of 230 or

15 less are easy to scoop and are easily measured. However, there do not exist
marketed products having easy measurability.and distributivity suitable for use
with a spoon satisfying these properties which can be expressed as “capable of
scooping single-handedly without spilling, with a single-step measurement, and
with reduced insoluble remnants.” |

20



J170. 619416. 1821 181.017916. 7756 192.296719. 9978 200. 938617. 9960
K211. 33' 4217. 8461 222. 093614. 5256 Europe L230.956716.5618 M241. 068918. 81134
N250. 6521018. 22438 Chi na 0262. 135718. 8724 P272.951626. 9604 280. 871041k 3816

292.116721. 91296 (BO02.114415. 8369 Australia R312.05:4920.8809 0 9 DEC 2003

65 | NDUSTRI AL APPLI CABI LI TY Accordi ng t b
detergent is easily scoopable and easily neasurable when a user scoops the
detergent using a spoon-shaped neasuring device,
easily dispersible in the washi ng nmachjne,

4 he ‘present

i nventi on,

since the

and the detergent is
5 there can be provided a

det ergent conposition having very hi ghTélé]ﬁs(b of feel and snooth powdery

texture in whicghtge eAR on CLOInESLOTP5u¥ErbHﬁEhﬁB'? remant s after
vashing are remygiiiiny ProdiG®e Vithade SF Tl " A BiSppiog K Walue
Dropping  Pressure Ratio (%)
Rate (g
Japan
A Co. 1 1.46 55 12.4 295
2 1.08 55 15.7 459
3 1.55 37 16.0 320
B 4 1.13 114 16.0 985
5 1.67 198 18.0 1119
6 1.26 107 17.9 1203
7 1.00 68 19.3 916
8 1.03 115 16.0 1000
C 9 1.89 54 22.1 1072
10 2.23 37 25.9 1220
D 11 0.84 54 13.6 339
E 12 2.79 26 20.2 396
F 13 2.18 35 24.9 1011
G 14 2.75 125 28.5 1173
H 15 17.09 25 38.5 4533
1 16 1.77 92 20.9 1536
US.A. :
J 17 0.61 94 16.1 821
18 1.01 79 16.7 756
19 2.29 67 19.9 978
20 0.93 36 17.9 960
K 21 1.33 42 17.8 461
22 2.09 36 14.5 256
Europe
L 23 0.95 67 16.5 618
M 24 1.06 89 18.8 1134
N 25 0.65 310 18.2 2438
China
O 26 2.13 57 18.8 724
p 27 2.95 116 26.9 604
28 0.87 104 15.3 816
29 2.11 67 21.9 1296
Q 30 2.11 44 15.8 369
Australia :
R 31 2.05 49 20.8 809




t he granul ar detergent conposition. The preant i nvention being thus
described, it will be obvious that the 10 sdnme may be varied in nam%dﬁgﬁﬁm
Such variations are not to be regarded as a !'departure fromthe spiri

scope of the invention, and all such nodifications as would be obvious to
one skilled in the art are intended to included within the scope of the
following clainms. 66 CLAIMS 1. A granul ar detergent conposition. having
easy neasurability and distributivity suitable for spoon neasurenent, a
bul k densit [ 500 g/L or nore, conprising a
surfact ant , 1.2 X g i c conpound and a water-soluble salt,
wherein the granyl ar detergent conposition has a ,variance of

wd
droppi ng rate V 6£car@ngfo eSeq IRYRILon, ﬁ’&cﬁﬁg%gﬁFEgeﬁtb%e@&ygs%PEﬁé%lp

l ess, a A dé&gpin ratio D of 14%or |ess, .and an index K of er%mBIE to
230, the i niRkeasibemaasaPledklish 2 Ysef,SCORRS PSR 4518 REPROL-SBERRxp
(0.135 x D) (1) wherein P stfands for an inserting.pressure flc .and D
stands for BeASWiRHEEYIgE, Eiffﬁh%é igrgentys sasily disge é@eﬂ%lt Sva Pgr{ﬁnqume’
granul ar detergent conposition having easy. neasurability and

di st risbut | viheye Sum baBFevIFed al5id A M SRR Nawng Heky higlhsienge of feslapd

bei ng 500 g/L or nore, cogg{ri sing.a surfactant, a]§ ter-Lns}%l@ibl e
i nor gani ¢ competineowderydewpein ¥dichihe rgmnants geelothesiofdhg isodelec onpr i ses
carrying out a particle size adjustnent, a granul ar shape adﬁsgrrent and an
20 adj ust meremednts After yieahingAe EyRaRably feders anddhdqiprgentiatticlg appsing
particles constituting the granular detergent conposition have a variance
of powder theqgpnulgr dgtesgentEOMPQIRN.| ess, an inserting pressure P of 80

gf/cmor less, a . . . ) L .
The present invention being thus described, it will be obvious that the

10 same may be varied in many ways. Such variations are not to be regarded as a
departure from the spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to be included within

the scope of the following claims.



A dropping ratio D of 14%or less, and an index K of from30 to 230, the

I ndex K being represented by the equation (1) as defined in claiml1. 25 Q
9 DEC 2903 67 3. The process for preparing a granul ar detergent conposition
according to claim2, wherein the particle size adjustnent, the grahUDgl 2003
shape adj ustnent -and the adjustment of $tergranul ar cohesive forces are
carried out such that the detergent particles constituting the granular
detergent conposition have an 5 average particle size, a particle size

di stribution (Rosin-Ranm er's diStribzéégﬁﬂ i ndex) and a fine powder ratio
of a particle size of 125 mor |ess, § showi ng a particle size of
the detergent particles, of from200 to 500 m 2.0 or nore, and 10% or

| ess, respectively, and have a degree of spherocity, showi ng a granular
shape, of from 100 to 150, and have a_tensile strength of _a powder | ayer,
10 showi ng Int er §rgiaonkyr detargentcompasitean bavigg eapy sreapwability anfdher wher ei n
two or nore of the properties selected fromthe group consisting of the
aver age par@istritutivdtyzsuitabe fgraspops meeasupaments & bubUdensity(theoh bemgm er ' s
distribution index), the fine powder ratio of a particle size of 125 m or
| ess, 5t he del@f} gh- of mphetBpriingricswkastantoh vidter-igselahly inoeganac pompenntayer
satisfy the followi ng ranges: 15 average particle size: 220 to 450 m
particl e siael aivatten-pelublersal RodienciRdherigeanudarxiegdergenhenrepositipg thak lBut i on

i ndex): fine powder ratio of a particle size of 125 mor |less: 6% or |ess;
degree of spdréarseiafypovidsy dropping; ratend oftled or lasssan msgrtinggpressigovbielr | ayer :
15 mN or | ess and such that the detergent particles have a variance of
powder dr opPl glcrmoeleys, a A dropping ratio D of 14% or less, and an index K of from 30

to 230, the index K being represented by the equation (1):
10 K =P xexp (0.135 x D) . (1D

wherein P stands for an inserting pressure (gf/cm), and D stands for a A dropping

ratio (%).

15 2. A process for preparing a granular detergent composition having easy
measurability and distributivity suitable for spoon measurement, a bulk density
thereof being 500 g/L. or more, comprising a surfactant, a water-insoluble
inorganic compound and a water-soluble salt, wherein the process comprises
carrying out a particle size adjustment, a granular shape adjustment and an

20 adjustment of intergranular cohesive forces such that detergent particles
constituting the granular detergent compositiofl have a variance of powder
dropping rate V of 1.0 or less, an inserting pressure P of 80 gf/cm or less, a
A dropping ratio D of 14% or less, and an indafx K of from 30 to 230, the index K
being represented by the equation (1) as dcfinfid in claim 1.

25



of 1.0 or
dropping ratio D of 14%or less, and an index K of from30 to 230,[15%5 100
i ndex K being 20 represented by the equation (1) as defined in claim1.

67

10

15

20

| ess, an inserting pressure P of 80 gf/cmor less, and a A

3. The process for preparing a granular detergent composition according to
claim 2, wherein the particle size adjustment, the granular shape adjustment and
the adjustment of intergranular cohesive forced are carried out such that the
detergent particles constituting the granular defergent compositidn have an
average particle size, a particle size distribution (Rosin-Rammler’s distribution
index) and a fine powder ratio of a particle size of 125 um or less, factors
showing a particle size of the detergent particles, of from 200 to 500 pm, 2.0 or
more, and 10% or less, respectively, and have & degree of spherocity, showing a
granular shape, of from 100 to 150, and have a tensile strength of a powder layer,
showing intergranular cohesive forces of 30 mN or less, further wherein two or
more of the properties selected from the group; consisting of the average particle
size, the particle size distribution (Rosin-Rammler’s distribution index), the fine
powder ratio of a particle size of 125 pum or less, the degree of spherocity and the

tensile strength of a powder layer satisfy the following ranges:

average particle size: 220 to 450 wm;
particle size distribution (Rosin-Rammler’s 2.6 or more;
distribution index):

fine powder ratio of a particle size of 125 um or less: 6% or less;
degree of spherocity: 100 to 145; and
tensile strength of a powder layer: 15 mN or less

and such that the detergent particles have a vafiance of powder dropping rate V

of 1.0 or less, an inserting pressure P of 80 gf/em or less, and a A dropping ratio
D of 14% or less, and an index K of from 30 tcﬁ 230, the index K being

represented by the equation (1) as defined in claim 1.



